C.3.b. 12-Month Oral Toxicity and Toxicokinetic Study in Dogs

GLP Research Report: B-161,825 Sponsor Volumes:  1.27-1.28
Conducted by : F. Hoffmann-LaRoche, Ltd.
’ CH-4402

Basel, Switzerland

Summary:

Tolcapone was administered orally in a gelatin capsule at doses of 0, 10, 40 and 150 (2 x 75)
mg/kg/day to beagle dogs (4 or 5/sex/dose) for 12 months (the high dose was increased to 180 mg/kg/day
for the second half of the study). One dog/sex in the control and HD groups were aliowed to recover for 8

weeks.

Vomiting and diarrhea occurred at the mid and high doses. Mean decreases in crythrocyte
parameters (RBCs, Hb, PCV, MCV, MCH) were observed in high-dose males at 9 and 12 months.
Analysis if the individual data revealed only one animal with moderate decreases, which recovered after
eight weeks. Statistically significant increases in bilirubin occurred in MDM and HDM on day 276. The
magnitude of the increase was relatively small, and probably not of toxicological significance, although
it coincided with a reduction in red blood cells (the sponsor conducted a study which suggested that the
bilirubin increase was due to an artifact). Statistically significant increases in relative liver (24%) and
kidney weights (22%) in HDM were not accompanied by any histopathological changes.

Increases in plasma exposure to tolcapone were approximately dose proportional, and no gender
differences were apparent. Some evidence of drug accumulation was noted. Low levels of the 3-O-
methyl metabolite of tolcapone were detected. Relative to plasma exposures in humans receiving the
projected maintenance dose of 200 mg, t.i.d. (AUC, ,, = 80 pug.hr/ml), tolcapone exposures in dogs were:

LD: below human exposures
MD: 1.0 - 2.0 times the human exposures
HD: 4.5-82 "

Toxicological findings in 6-month (hyperemia of the stomach mucosa in HD animals) and one
month studies (epithelial cells in urine in MD and HD animals) were not evident in this study, despite the

use of similar dosage levels.

Methods:

Dosages: 0, 10, 40, 150 (or 180) mg/kg/day (Lot G PUL 606 090)
The high dose (2 x 75 mg/kg administered 5 hrs apart) was selected as the MTD based on a
six-month study in which vomiting and diarrhea occurred at this level. It was increased to

180 mg/kg/day for the second half of the study.

Route of Administration: oral in gelatin capsules.

Species/Number: Beagle dogs (males: 8.4 - 11.6 kg; females: 7.2 to 10.0 kg)
4/sex/group except control and HD, which had an additional animal to assess
recovery at 8 weeks.

Food Intake: restricted to 5 hrs per day
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Results:

Montality:  No clearly drug-related deaths occurred. One HDF died after "misapplication" of the first
dose. The replacement for this animal died on day 8 after losing weight. At autopsy, large
kidney and bladder stones were evident. Because of the short duration of drug treatment,
it is unlikely that the stones were drug-related. A second HDF died due to
"misapplication” in month 4.

Clinical Signs: LD: no significant effects

MD: occasional vomiting and soft feces .
HD: more severe and frequent vomiting and diarrhea

Body Weight Gain: A moderate reduction in the second six months was suggested to be due to the
increase in dosage (Sponsor Figure 1).

Ophthalmology: ~ (beginning and end of study)
No treatment-related effects.

Hematology: (predose and months 2, 6, 9, and 12)

There were (;ccasiona.l modest, but statistically significant changes in male treatment groups:

decrease RBC - HDM (day 276, 367)
decrease Hb - HDM (day 276, 367)
decrease PCV - HDM (day 276, 367)
decrease MCV - HDM (day 367)
decrease MCH - HDM (day 367)
increase platelets - HDM (day 276, 367)

increase PT - HDM (day 367)

No similar trends were observed in females. No severe individual changes were noted except for
moderately decreased erythrocyte parameters and increased platelets in one HDM (#5330). These
values recovered after 8 weeks without treatment.

Clinical chemistry: (predose and months 2, 6, 9, and 12; creatinine was not measured)
Some slight but statistically significant variations in cholesterol (decrease), glucose (increase),

and potassium (increase) occurred but are not considered biologically relevant. Changes in serum
proteins may have resulted from decreased food intake:

! total protein - HDM (day 178)
HDF (day 52, 367)
 albumin - M, HDM (day 367)

M, HDF (day 276, 367)
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| gammaglobulin -  HDM (day 178, 367)
L, M, HDF (day 178)

| A/G ratio - HDM (day 178, 276, 367)
MDM (day 276, 367)

Increases in bilirubin were evident in MDM and HDM on day 276. The magnitude of the increase
was relatively small and probably not toxicologically significant, although mean reductions in red
blood cells were noted in the HDM (see above). The sponsor attributed the bilirubin increase to an
assay artifact (interference of the assay by tolcapone), but failed to explain how the artefact was
limited to one time point and one sex.

Urinalysis: (months 2, 6, and 12)

No treatment-related effect were identified. Small round epithelial cells and protein were found in
samples from both control and treated animals. ’

Organ Weights: (adrenals, brain, heart, kidneys, liver, ovaries, testes)

Statistically significant increases in relative weights of liver (24%) and kidney (22%) occurred in
HDM.

Histopathology:

No remarkable treatment-related findings were evident.

Toxicokinetic Analvses: (during weeks 2 and 13, and months 6, 9, and 12)

Increases in exposures to tolcapone were approximately dose-proportional based on AUC, but
slightly less than dose proportional based on Cmax. Some drug accumulation was evident when
Cmax or AUC determinations were compared among days. Tmax for tolcapone was generally
between 1-2 hrs, but was 4.5 hr on days 1 and 15 following the highest test dose . No sex
differences in toxicokinetics of tolcapone were evident.

Low levels of the 3-O-methyl metabolite were detected. Among all dosage groups, Cmax ranged
from 0.3-1.0 pg/ml, and AUC,, or ,,, ranged from 1.5-6.0 ug.hr/ml. Exposures to the metabolite
decreased with increasing dose.

pEATE THIS WAY APPEARS THIS WAY
ARDERRS THE ON ORIGINAL
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Tolcapone Toxicokinetics in One-Year Dog Study

Cmax (pg/ml)

Day 10 mg/kg 40 mg/kg 150/180 mg/kg
1 8.8 29.0 47.0

15 9.2 32.0 424

92 14.1 36.0 53.1

177 11.7 36.0 55.5

273 8.5 283 52.1

366 14.5 449 94.2

AUC , (pg.hr/ml)

Day 10 mg/kg 40 mg/kg 150/180 mg/kg
1 20.8 80 361

15 224 102 345

92 34.0 127 433

177 323 140 486

273 314 159 539

366 39.7 143 655
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C.4. Reproductive Toxicology

C.4.a. Segment I in Rats: Fertility and Reproduction

GLP Research Report: J-146,003 Sponsor Volume: 42
Conducted by: Dept. of Toxicology and Pathology
Nippon Roche Research Center

200 Kajiwara, Kamakura-City
Kanagawa Pref. 247 Japan

Summary:

Tolcapone was administered by gavage at doses of 0, 30, 100 and 300 mg/kg/day to SD-SIc rats
(24/sex/dose). Males were treated for 63 days prior to mating, and sacrificed after mating. Females were
treated for 14 days prior to mating. One half of the females were treated through gestation, and sacrificed
on day 21 for delivery of pups by Caesarean section. The remaining females littered spontaneously and
drug treatment was continued through the weaning period (21 days).

Dose-related decreases in body weight and food intake were evident in males over the course of
the study, and in females mainly during the pre-mating period. No clearly dug-related effects on fertility,
pup skeletal, visceral and external anomalies, litter data or developmental parameters were identified.
Five HD dams died during the weaning period; no cause of death was determined. A slightly increased
percentage of early deaths per total litters in MD and HD groups was not statistically significant. The
pregnancy rate of F1 females from the HD dams was slightly reduced.

One MD dam had a kidney granuloma at necropsy.
Methods:
Dosages: 0, 30, 100, 300 mg/kg/day (Drug Lot: G PUL 573 090) in 0.5% CMC-Na
The high dose was selected based on results of a 4-week oral toxicity study and a Segment

II study in which a high rate of mortality was encountered at doses of 400 and 450
mg/kg/day. The low dose is 2.5 times the expected human dose (200 mg, t.i.d.).

Treatment Schedule:

Males: For 63 days prior to mating, and throughout the mating period until recognition of
their fertility.

Females: From 14 days prior to mating, through mating, gestation (day 20 in C-section
animals) and lactation.

Route of Administration: oral (gavage)

Species/Number: 34 males and 34 females/group (males: 202-239 g; females: 166-192 g)
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17 females were randomized to either the a C-section group or the rearing group.
Littered pups (8/litter, culled on day 4) were raised to weaning. 2Mand2 F pups
per litter were randomly selected for F, fertility studies.

Reproductive/Developmental Assessments:

Males: ‘Gross pathology. Testes and epididymides from males without confirmed fertility
were fixed in 15% formalin and examined microscopically.

Females: number of corpora lutea, number and position of implantations (alive fetuses,
implantation sites, placental remnant, macerated fetuses, dead fetuses), fetal
weights and sex.

Fetuses: (C-section group) External malformations (all), skeletal (172 of subjects; Alizarin
red staining) and visceral (1/2 of subjects; Wilson's method) abnormalities.

Pups: (rearing group) Live/dead, body weight (days 0, 4, 7, 14, and 21), sex, gross
abnormalities. Litters culled to 8 on day 4.

Functional/maturational parameters (erection of pinnae, incisor eruption, eye opening, etc.) were
monitored during lactation. At weaning, pups were tested for development of senses (auditory,
equilibrium, vision). After weaning, 1 male and 1 female per litter were tested in an emotional
(open field) assay and a learning (water maze) test. An additional 1 male and 1 female per litter

were tested for reproductive performance.

All animals were examined for pathological changes at termination.

Results:

Fy Generation

Mortality: 1 HDM on day 44
1 HDF on day 13

1 MDF on day 14

Only the HDF displayed signs of moribundity prior to death (bloody nose, abnormal
breathing, decreased activity, hypothermia, hyposthenia). No clear causes of death were
identified, but signs of hemorrhage in heart and/or lungs were evident at autopsy. The
only histopathological change was erosion and inflammation of the forestomach mucosa,

and parakeratosis of the forestomach epitheliym in the HDF.

Clinical Signs:
Salivation and discolored urine at > 100 mg/kg/day

Body Weight: (Sponsor Figures 2-5)

35



oS¢

169 AL

100.0

400.0
300.0
‘M.O

OOSE UMIT « NG/KG

fi6. o

7
i H ) 4 s i ' uEER

1.0 0. e - 100 A . 00

: REPRODUCTION SEGMENT ) STVOY OF RO 40-7392 1IN RAIT
Baby wE i (OCFORE WATING )

DOSE UNIT « NC/KG

FIG. a :

Y2 3 ¢ 5 6 P s 9 10 11 12 93 14 18 16 1f a8 19 20 2
1 BAY
Xe0 © .30

® - 100 A - 300

REPRODUCTION STCMENT | STUDY OF RO 40-7592 IN RAIS
BOUT WSIGNT OF

TN CD,
400.0

- —_
300.0 N
J .
et
200.0
100.0
T L)

OOSE WNIT - UG/KE

so0Y wEIcNt

T & 8 18 11 13 a3 14 88 T e 1632
X tOAY 1
©-%

@« 100 & -~ )00

FiG. 3 ¢ 'REPRODUCTION SEG DY OF RO 40-7392 1IN RATS

S §

[ ]

¢

-y

oy ((rwa )

€00.0 ~—— "ﬂ
.o ' , N
:"“*! T L e :m
200.0 m
,1""

100.0
¢

°'=i1’34$l7iilOlll?l$|0l§l0n.lllsnt ’

DOSE UNIT « WG/KG Xeo

Fic. o ¢ REPAODUCIION

t DAY

0«30 o - 100 A - 300




f\ on o e ~ . 7 -~
Males: Dose-dependent decreases. R | B C'C Sl

Females: Slight decreases in HDF during the pfé;maﬁng pgnoa, "Hdsé-dépcndent decreases
during the gestation period; no differences during weaning.

Food Intake:

Significantly decreased in the HDM over the course of the study.
Slight decrease in MDF and HDF during pre-mating and gestation.

All tolcapone-treated animals successfully copulated.
Dam Autopsy:
One MD (C-section group) had a kidney granuloma.

F, Generation

C-section group:

Litterdata:  No clear dose-related effects were evident. A slightly increased percentage of early
deaths/total litters was not statistically significant (Sponsor Table 3).

Table 3
Reproduction segment I study of Mo 40-7392 {n rets

Item : Litter Data With Ceesaresn Section -
m’ﬂw—mmom Cazrier t 0.5 ¢ OC
Dose : (mg/kg) Control % 100 300
No of dems 16 17 17 1?7
Implentations
Total 207 225 24 b~ <]
Meant8D - 12.942.5. 13.2¢3.3  13.041.6 13.141.31
$ to Corpola lutes:meentSD 96.339.7  89.2720.6 95.6¥6.2 98.733.0
Alive fetuses
Male [ ] 117 96 103
Femsle 109 93 120 107
:hl litters ni’;'l nggc u;lga n?‘x’s
. tMeansSD 142, «543, 742, 441,
s m’:fmmuu-m&nzsn 93.6%9.4 93.099.6 92.0310.1 94.0%6.1
w Barly death
@ % to isplantations SD “x;‘ ssgl 00}:01 SI‘;C
449, 549, . . +8¢48,
¢ Litters with esrly death -7 . v ] 0
! § to total litters 4.8 4.2 52.9 8.8
Late desth .
Total ] 1 0 1
$ to implantations:Meenssd 0.0+0.0 0.841.9 0.040.0 0.5¢1.9
Litters with late death 0 Tl -0 =1
§ to totsl 1ittsre 0.0 5.9 0.0 3.9
la lutsa .
ota1 218 283 us 226
No. per litters:MeantSD 13.422.2 15.042.8 14.441.3 13.341.0

Body weight of slive fstuses X
Male  : MesnssD 5.140.3 $.240.3 5.140.4 $.240.3

Female : Mean:$D 4.8+0.2 4.840.3 4.940.2 4.940.2
Significance of trestment-control difference : * £€0.03, 4* PCO.OL 3 does responee 1 § P<D.0S, 08 P€0.01
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Fetal E e
No external anomalies were identified.

Defects in the heart (1 LD fetus) and vascular rings (1 HD fetus) were identified by

visceral examination.
A low incidence of isolated skeletal anomalies and variations were seen in all treatment
groups with no suggestion of dose-dependence.

Spontaneous delivery group:

Litterdata: = Nearly all dams littered on day 22. One of 15 control, 1/17 LD, and 1/16 MD
littered on day 23, and 1/16 MD littered on day 21.

Five HD dams died during weaning (on day 0, 1, 2, 4 and 11). No cause of death
was determined.

Effects on fetuses and pups:

No treatment-related effects on litter data (number of implantations, live fetuses, etc.),
viability or lactation index, or neonatal body weight development.

The only notable difference among treatment groups with respect to developmental
parameters was a slight delay in incisor eruption in MD fetuses (76% fair versus 92-93% in
other treatment groups). '

Skeletal and visceral examination:

Two of 58 MD fetuses had a shortened 13th rib (none in the other treatment groups).

Devel Ltests in F1 -

No drug-related impairments in emotional (open-field) behavior, learning (water-maze),
or reproductive organ development of were evident

In tests of F, reproductive performance, copulation percentage rate (LDF = 73%; 100% in
other groups) and the pregnancy rate (HDF = 73%; 93-100% in other groups) appeared
reduced, but these were not statistically significant. Histopathological findings in the LD
animals that did not successfully copulate showed changes consistent with pregnancy
(formation of gravid corpus luteum and stratified columnar epithelium in vagina). In the
non-pregnant females, one control and one HD animal had no histopathological change,
one MD and one HD had enlarged corpora lutea, and one HD had changes similar to those
of the LD females that did not successfully copulate. The low incidence and/or
independence of dose for these findings are not consistent with a drug relationship.

No differences in litter parameters were evident among groups.
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C.4.b. Segment II in Rats: Embryotoxicity and Teratogenicity

GLP Research Report #: B-154,951 Sponsor Volume: 43
Conducted by: F. Hoffmann-La Roche Ltd.

CH-4002 Basel

Switzerland
Summary:

Tolcapone was administered orally at doses of 50, 150, 450 mg/kg/day on days 6-15 of gestation
(n = 36 mated females per dose). Doses were selected based on a pilot study in which a high dose of 300
mg/kg/day induced slight maternal toxicity (impairment of body weight gain); thus, it was anticipated
that a high dose of 450 mg/kg/day would produce overt maternal toxicity. Eighteen of the HD dams died
within the first 3 days of dosing. No adverse clinical signs were observed before death, and no adverse
necropsy findings were evident. The remaining HD dams were sacrificed without additional drug
treatments. The study was completed for the LD and MD animals, but no noteworthy findings were
made. A repeat study was conducted using 300 mg/kg/day as the HD.

C.4.c. Repeated Segment II in Rats: Embryotoxicity and Teratogenicity

GLP Research Report #:  B-153,690 Sponsor Volume: 44
Conducted by: -F. Hoffmann-La Roche Ltd.

CH-4002 Basel

Switzerland
Summary:

Tolcapone was administered orally at doses of 0, 50, 150 and 300 mg/kg/day on days 6-15 of
gestation (n = 36 mated females per dose). Dams were either sacrificed on day 20, or allowed to litter

spontaneously.

Nine HD dams died between days 11-13 of gestation; no cause of death and no adverse necropsy
findings were identified. All 9 dams had implantations, and 4 had resorptions. In the remaining animals,
body weight development was impaired at the HD during the treatment period.

No drug-related skeletal, visceral or external anomalies were evident in pups from the C-section

groups. The number of pups evaluated was similar among groups. In the rearing groups, two HD dams
had complete resorptions of litters with a low number of implantations, and two LD dams had complete

resorptions. Aside from the HD dams with complete litter resorptions, the number of implantations per
dam did not appear to be affected by tolcapone. An equivocal increase in preimplantation loss was noted
in HD C-section animals. Since resorptions did not occur at the MD, it is unclear whether the resorptions
at the LD were spontaneous or drug-related. Two MD dams delivered several stillborn (7 and 5); the
numbers were considered within historical control by the sponsor (range of medians: 0.6 - 4.2). A third
MD dam lost 5 pups during lactation. No impairment of pup developmental parameters was evident.
Although a strong dose-relationship was not evident for resorptions, stillborns, preimplantation loss,
and pup loss, the cumulative findings, including the HD dams that resorbed litters with reduced
implantations, suggest that tolcapone may be embryotoxic and fetotoxic.

38




Methods:
Dosages: 0, 50, 150, 300 mg/kg/day (Drug Lot: G PUL 493 089) in CMC-Na

The high dose is a reduction from the previous Segment II study in which a high maternal
mortality rate occurred at 450 mg/kg/day.

Route of Administration: oral (gavage)
Regimen: once daily on days 6-15 of gestation
Species/Number: Fu-albino outbred rats; 36 mated females per dose (195 - 199 g)

Reproductive/Developmental Assessments:

Litter Data:

C-section: .. Dams were sacrificed on day 20 of gestation. Gross pathology of kidney,
lungs, liver, and uterus; numbers of fetuses (viable and dead), corpora
lutea, implantations, and resorptions. Fetuses were weighed and examined
for external anomalies. One-half of fetuses were examined for skeletal
anomalies, and one-half for soft tissue anomalies.

Rearing: Young were raised to weaning. Body weights were recorded on days 1, 4,
12 and 23 of lactation. At termination, pups were examined
macroscopically. Only those with external anomalies were examined for

skeletal or soft tissue anomalies.
Dams: Dams were euthanized and examined macroscopically. Uteri were removed
and the number of implantations were recorded.
Results:
Mortality:

Nine HD dams died on days 11, 12, and 13. Death was rapid after drug administration, but no
cause of death was identified, and no adverse necropsy findings were evident.

o . -

Regurgitation in all dose groups. Alopecia and nose encrustations in the MD and HD groups.
Some HD dams tended to lie on their side briefly aftet drug treatment..

Significantly impaired in the HD group over the course of the treatment period; recovered after
cessation of treatment (Sponsor Figures 1-3, Table 7).

39



rieum [ ) rioum g it

rIoung 9 s1mey
DORATOTORICITY/TERATOSENICITY STUDY IN MATE WETH OAAL TI0n o AlCEIT/TERATOMNICITY GTUOY I MATH WITH omaL DEATOTEXICITY/TRRATOSINICITY STUDY IN AATS NITH ONAL
ADHINIGTRATION OF Fie 40-790R/001 PRCH DO § T9 {8, SESENT.I1 STDY. ACINIETRATION OF fo 40-7982/981 FRCN DS 6 TO 19. seweT 11 STwoY. ADMINTSTRATION OF Mo 49-TEEE/S01 PRON D @ TO 18, SEBENT 1T STuDy.
MEM MATIDBAL BODY WEISHTE DURTNG SRSTATION MEAN KATERUL BODY WEISHTS CURING LACTATION

NEAN PUP BODY WETONTS OURERG LACTATION

$ £ 9789 3 3881 s

DAYS OF SESTATION DAYS OF LACTATION

—0-- 5§ WS
et S0 /RS
== 300 NA/RS
'
S 7
\ 3 RO -
7' £33
/ o199 rABLS 7 €/
ENBAYOLOXICITY AND TSRATOUEBRICITY STVDY IR MAYE VITH oRAY :
ADRINISTRATION OF RO $0-7992/70¢1. enennwy 13-s70DY ....--5
w NEAR NATERANAL SODY WElen? CEANOS DURING GROTAYION - [ ({1 1]
0 o conraos 0 ne/ze 150 ne/ze 108 ne/ne A Y
R s
DATE 0 %0 ¢ neAw .0 4 n.a 1.1 13,0
5.0, .00 .9 3.0 3.03 /D
" ) Y n b e
DAYS 6 70 16 nean 19,4 .4 »”.? 1.0 .-
: ... .0 .40 " .50 .
. »n 0 " 13 UFT
OATS 16 0 20 nean .3 e 0.9 ws . .0 | M
s.o. 6.5 12.77 6.0) .60 15y
. 2 " 2 13
OATE 0 70 20 wean 100,1 ¢ TR 1. 1079 C
0. 1n.s 16,73 10.11 .20 -
. 2% 3 " 13 A

Statisticel keys 4=ANOVA ¢ Dunmett-test 1§ = p¢0.001




Nectopsy of Dams 5EST POSSIBLE COPY

No treatment-related effects were identified. In the HD dams that died or were sacrificed before
C-section, 4 had resorptions (1-3 resorptions per dam) and all 9 had implantations.

Litter Data:

Survival/Pregnancy Data (Sponsor Table 1):

[J111 1] TANAS 1
SREATOTORICITY AND TERATOORUICITY STVUSY IN RATE WITH ORAL
ADNINESTRATION OF 56 $0-7592/001. sReusy? 23-8TWRY
SUNNARY OF RATSARAL SVRVIVAL ASS PRESEASCT SPATNG

CONTROL $0 ne/Re 158 ne/ss 300 nesxe
senales on study . 3 b1} 3 [ 1)
C-05CTION onOVP
Peanles with evidoness of spern
assigned te C-section grewp | £ 21 20 29
Venpcegnant,died/see’d » [ ] o ® 1
Pregnant 4 21 11 20 18
= 9led/sac’d Suting gqectation 13 [ ] [} »
Ponales pregnant and uned feor
snelyeaie st scheduled C-section # 20 [ 2 0 20

- #ith tetal fotal death [ ] : [] 1 ) e []

= with viable letuses - 20 20 20 20
LARIRS OROUP
Pesales with svidence of spesn
ssnigned te zescing grewp [ ] 13 13 16 7
Nenpregnant L] 1 2 ] L]
Pregasnt » 11 ] 13 4 ?
« We pups delivered » [ ] ] o 2
Oems Selivering L ] 11 13 u $
Dams Ceacing [ ] 14 ' 13 1 ]
= Conplete litteriens ] [} [ ] | [ ]

Two HD dams in the rearing group did not deliver any pups. These animals had a low number of
implantations.
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A higher number of resorptions were found in the LD group relative to other groups because of a
high incidence of resorptions in two litters (10 and 11/litter). Preimplantation losses appeared
elevated in the HD C-section group, but this was not indicated as statistically significant (Sponsor

Table 9).
(11111} TABLE §
SNSAYOTORICITY AND TERATOMSNICISY STUSY N BATS WITH onmAL
ADNINISTRATION OF B0 $0-7592/001. aRGuEN? i-sPVOY
SUNNARY OF RRPRODUCTION DATA (C=-asceION)
CONTROL 50 ne/ne 150 ne/xe 300 /e
Peognant, wsed Cor colesiaties W » 21 20 20
Cotpots Lutes ] 298 328 301 T
Re. por snimsl REAN 14.0 1.8 ' 15.3 18.0
8.0, 1.97 2.08 2J14 . 3.40
Peolaplentation Less » i3 1) 1] s
S\ per grewp 1 10.8 11.7 8.3 180.¢
S por saimal NEAN 10.2 11.9 7.0 17,6
8.0 9.31 . 15.8¢ 10.63 13.7
leplentation sites ] 113 ] 207 276 29
fe. pot animel NEAR 13.1 13.7- 13.8 12.9
8.0 1.3) 2.8) 1.88 .0
Petuses [ 343 e 182 342
Be. pet saimel NEAN 12.) 11.6 11.¢ 13.1
8.0 1.60 .08 1.90 3.3
Allve . L00.0 160.0 100.0 100.8
Dead [ 8.0 0.0 0.0 0.0
Live Petuses [ ] 243 204 152 242
Ne. per animal NEAN 12.3 11.4 13.6 12,1
8.D 1.60 .08 1.90 2.3
Jead Potussse [ ] [} [ J [ [)
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8.0 8.00 .00 0.00 0.00
S of lopl. per qrewp L) 0.0 0.0 2.0 0.0
N\ ot inpl. per enfual NEAN 0.0 0.0 0.0 0.0
e.p 0.80 .00 0.80 .00
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S of iapl. per geovp . 6.8 15.0 0.7 6.3
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vostisplantation Less » 11 [} ] 24 [
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2. 7.76 15.08 0.9 .00
vieble Nale Petuses [ ] 11 ¢ 118 130 129
] 4.1 4.5 1.6 23.)
Fensle Petucsen [ ] 132 ¢ 129 122 113
) $3.9 3.9 ([} ] 6.7
Petsl Sedy weight (g) NEAD 3.4 3.4 3.4 3.3
8.0, 8.14 0.18 0.16 0.18
¥ LITTERS 1] 20 20 20

Stetistics) hey: teChi-squacse ¢ Pishecs onsce test
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C-section Group

External Observations:

No treatment-related anomalies were identified. One control fetus had ectopy of intestines.
One HD fetus exhibited exencephaly and spina bifida. Three fetuses from another HD

_ litter exhibited brachygnathia, protruding tongue, and shortened limbs.

Skeletal observations (Alizarin red staining):

The incidence of skeletal variations, retardations and abnormalities was low and unrelated
to drug. Specifically, the following were identified:

3 Control

1LD
1LD

I1MD

1HD
1 HD
1HD
1HD

Soft tissue Examination:

sternal abnormalities
misshapen neural arch
misaligned sternal element
asymmetric sternal element

misaligned ribs
misshapen vertebral arch
fused sternal elements
shortened facial bones

No abnormalities were considered related to treatment, although hydroureter was

identified in 2 MD and 2 HD fetuses:

1 Control - accessory artery between left carotid and subclavian arteries

1 MD - missing kidney, hydroureter, enlarged adrenals, and
displaced testicle

1MD - cystic kidney, renal hypoplasia, hydronephrosis, and
hydroureter

1 HD - closed nostrils

2HD - accessory artery between left carotid and subclavian arteries

1 HD - anophthalmia, exencephaly, and hydroureter

1 HD - hydroureter

Ly
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Pregnancy and Litter Data (Sponsor Table 13):

Two HD dams had complete resorptions, but both litters had low numbers of implantations (3 and
5 per litter). The number of liveborn to MD dams was higher than in other groups, as were the
number of stillborn (7 in one litter, 5 in a second litter). A third MD dam lost S pups during
lactation.

The sponsor contends that a litter loss of 5 pups is within historical control range (range of
medians: 0.6 - 4.2). The significance of the litter with 7 stillborn pups was discounted as an
occurrence "which is sometimes observed in controls also”. The remainder of the pups in this litter
died during weaning. Because of the low number of HD females that delivered liveborn (5) it is
difficult to assess the dose relationship for this parameter. However, the combined findings of a
relatively high incidence of MD litters with stillborn (2/14 = 14%) and HD litters with total
resorptions (2/7 = 29%) suggests that tolcapone has embryotoxic or fetotoxic potential at doses of
150 and 300 mg/kg/day.

No impairment of pup body weight development was evident in drug-treated animals. The sex
ratio in HD litters tended to favor females, but this was not indicated as statistically significant.

Anomalies were seen only in LD fetuses (one hydrocephaly, one kinked tail).

019091 TASLES 3) .
ERSAYOTORICITY AUD TEAATOSSRICITY GTUDY IE BATP WITH ORAL
ASNISIETAATION OF RO €0-7592/001. SRSNERT 11-8TWBY
PREGHASCY AND LITTSRA BATA (RASARING)

conrnot 50 no/xe 190 ne/ze 380 no/se
Pemales on atudy ” 13 13 .16 ?
Penales Nated [} 15t 13 16 ?
neting Index L] 100.¢ 100.8 100.0 100.0
ressles Pregaant [} | L 13 " ?
rensle Pertility Index 1) 3.3 0.7 87.8 . . 100.0
Pemales with Livebeta [ ] e 13 14 s
Gestation taden [ 100.0 100.0 100.0 71.4
Penales Sutviviag Deliversy [ ] et 13 ¢ [
. 9.3 6.7 7.4 71.4
puraties of Sestatien REAN 22.2 4 22.2 2.3 22,3
8.0, 0.90 0.44 .47 0.43
with stildlbecn Pupe [ ] | 3 [ ] 2 [ ]
. 7.1 0,0 143 .0
with all stillbecn ] [ 2N ® [ []
[ 0.0 0.0 8.0 8.0
rensles with all Ressuptiens ] [ I 4 [ [ ]
1 0.8 8.0 0.0 m.6
Pensles Pregnant sucviving "

ssovned delivery dote [ ] ¢ 13 . ] . ?
1 Y 3.3 88.7 7.3 100.0
Pups Deliveced (tetel) [ ] 16) 133 108 1]
NEAR 11.6 4 10.2 13.4 12.0
8.0, 2.99 . 3.89 1.93 1.07
Liveboen » 162 ¢ 132 17600 €0
Live Bisth tndes LY .4 100,08 3.6 100.0
stillbezn . 1 1 d 130 (]
L} 8.6 .. 6.4 .0

statistical Rey: deANOVA ¢ Suanett-test t=Chi-agquare ¢ H.tct; enest test es = p¢0.01 -
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o19a91 TADLE 13 (feent.) v
* SNORTOTORICITY AND TERATOSNPICITY STUSY IB RATS WiPs ORAL
ADNINISTRATION OF RO §0-7593/001. SEONENT 31-3TWDY
PREGEASCY AND LITTER DATA (REARING)
- conrnoL 50 ma/xo 138 wo/xo 100 mosze
Pessles vith Satice Livebern
Littecr Dying and/er nissing,
Coanibalised ssceiticed notibund
doye 3-8 [ ot 0 [] °
. 0.0 0.0 6.0 e.0
doys 123 » ot (] 1 .
1 ) .0 0.0 7.2 0.0
+ Niseing, Cannidelised,
ed meribund
] [ N ] [ ] ] [
1) 0.0 8.0 e.0 9.0
days 24 . ’e * e ®
1 3 5.8 1.8 <. 8.0
Seys B-12 . 3¢ 1 11» H
1 1.2 .8 8.3 5.0
days 13.3) » 4 [ ] 2 0
. 0.6 0.0 1.1 0.0
doye 1.1 " 12 ¢ S 1 2
1] 7.4 2. 11.9 .0
Pups Sucviviag § daye [ ] 183 ¢ 130 169 (1]
viability taden ) 94.4 f8.3 5.5 100.0
Pupe Surviving 23 daye [ ] 150 ¢ 19 189 (3]
Lagtation ladex L) 2.8 2.7 8.2 5.0
tuplentetion sites " 101 158 200 'Y
per Litter ueaw 12,0 ¢ 11.6 1.3 11.8
8.0, 1.38 3.38 1.7 1.1
Reserptions » 18 ¢ 1 12 N
] ’.9 13.6 6.0 6.3
itatisctionl key: 4=ANOYA ¢ Duaneti-test f=Chi-aquare ¢+ 2ioh oza6t-test ¢ = 9¢0.03
Resotptions = diffecence betweea the nesber of isplentaticn sites ond the nuaber of pups deliveces
coNTRoL 30 ne/ze 158 ne/ze 300 me/xe
Live Pupe/iiteer
day 3 neaAn 11.6 & 10,3 12.6 12.0
8.0, .98 3.69 3.16 1.0?7
[ ] 1¢ 13 34 1]
day ¢ nean 10.9 ¢ 10.0 12.0 12.0
8.8, J.12 3.5 3.49 1.07
[ ] 14 1) 1¢ [ ]
doy 33 NEAN 10.0 & 9.9 11.2 11.¢
8.0, 3.17 3.4 3.98 2.19
» 14 1) 14 L}
doy 23 fnEAn 10.7 ¢ 0.0 11.1 13.4
... 3.20 T 397 He
] 14 13 34 13
Pup Welght/Litter (gzems) *
Gy 3 nEAn 5.5 4 s.? 8.4 5.6
[ B 0.84 8.5 8.43 0.20
day ¢ nean 7.6 & 7.6 6.7
a.e. 1.18 1.0 1.1 o
day 32 NEAS 16.9 4 0.3 17.3
- 8.0, 3.47 2.18 . l.';i :3‘;:
day 23 ngan 36.8 4 . 43,3 0.t
5.0, .09 s.13 5.7 HeH
Sex Ratie - day 23 ’
neles [ ] 7 ¢ 1} [ 1]
2 11
1) 0.7 5.0 41.6 6.0
Cesslen | ] 74 ¢ (1] [ [] -
[} .3 .0 0.4 uf:
Statistical xey: d=ANOVA ¢ Bunaeti-test teChi-aguare ¢ 2iohese emsct tou. L I{ ] beees
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v S R - - Vel v N
[2{21}] TABLS 13 (eent.)
SHBRYOTOXICITE AND TERATOSENICIEY STUOY 1IN RATS WIPH ORAL ;|
. ADNIRISTRATION OF RO 40-7803/001. SRONRR? 13-3%WDY
PASOBANCT AND LITUSR BATA (RBARING)
CORTAOL $0 ne/xe 150 ne/zs 300 no/ze
renalen dying or sacriticed
seribund pestpatrtun
day 2 ] N [ ] [ []
[y 0.0 0.0 0,0 0.0
days 2-4 » ot ] ¢ [ ]
[ 4.0 (N ] 0.8 .0
deys 3-12 | ot [ ] [ ] ¢
[ ..0 0.0 0.0 ..
days 1333 | ] [ N J [ ] e []
1 0.0 0.0 .0 0.8
days 1-33 | ] [ I8 4 [ ] [ []
. 0.0 .0 e.0 0.0
scatiotieal hoys g=Chi-oquacs ¢ Pishets emsot test

(P R R bl
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"C.4.d. Segment II in Rabbits: Reproduction and Teratogenicity

GLP Research Report #:  B-154,975 Sponsor Volume: 43
Conducted by: F. Hoffmann- La Roche, itd.

CH-4002 Basel

Switzerland
Summary:

Tolcapone was administered by gavage at doses of 0, 25, 100 and 400 mg/kg/day to pregnant
Swiss hare rabbits (18/dose) from day 6 to 18 of gestation. Fetuses were delivered by Caesarean section

on day 29, and maintained in an incubator for 24 hrs. After sacrifice, the offspring were examined for
skeletal and visceral abnormalities. '

The main drug-related finding was induction of abortions between days 20 and 29 in 2 MD and 6
HD does. One HD doe died on day 22; cause of death was not determined. The median body weight of
HD does was markedly lower on day 19 of gestation, but recovered after cessation of treatment. No
drug-related external, skeletal or visceral anomalies were identified. F indings from the HD group must be
considered equivocal because of the low number of evaluable pups.

Methods:

Dosages: 0,25, 100, 400 mg/kg/day (Drug Lot: G PUL 573 090) in SSV (0.5% CMC-Na, 0.9%
NaCl, 0.5% benzyl alcohol, 0.4% Tween 80, distilled water).

Doses were identical to those used in a pilot study in which a reduction in body weight and
post-implantation loss occurred at the mid and high doses (study not submitted to NDA).

Treatment Regimen: Day 6 to day 18 (inclusive) of gestation
Route of Administration: oral (gavage)
Species/Number: 18 outbred Swiss hare rabbits (3177 -3343 g

Reproductive Parameters Assessed:

Does were sacrificed on day 29 of gestation. Kidneys, liver, and lungs were examined
macroscopically. Uteri were removed and examined for the number of corpora lutea, fetal
viability/loss, and implantations and resorptions. Viable newborns were maintained in an
incubator for 24 hrs, at which point they were weighed, examined for malformations, visceral
(gross) and skeletal variations (X-ray), and necropsied. Brains were fixed in formalin/acetic acid

and serial-sectioned.
Results:

Effects on Does

Mortality: One HD doe died on day 22 of gestation. No cause of death was identified. One control
female died from a gavage error. - —
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Clinical Signs: No overt clinical signs of toxicity were noted. _ 3 V .g‘ F C; S S [ B L E o : ‘
Body Weight Gain:

HD animals experienced a large decrease in median body weights during the dosage period. Body
weights recovered thereafter (Sponsor Figure 1):

. BEMYSTIRIEITY A0 TEMTSSSEEITY ONOY 3
lmumm.=mn.-vu.="m
FEBTAN NATIFOUL SSEY SRISNT SLRIN SRSTATINS

OX> 30 Ew wXoumm <0o8e

GAY &F SESVATIEN

Necropsy:  Two HD does had blood in urine.

Reproductive Parameters:

The number of pregnant females, corpora lutea, and implantation sites were comparable in all
groups. Two MD and 6 HD does aborted between days 20-29 (Sponsor Table 5).

33090 TABLE §
ENORTOTOXICITY AND TERATOGENICITY STUDTY IR RARMITS WITH ORAL
ADRINISTRATION OF RO $9-7593/001. SEGNENT II -. STUDY
SUNNARY OF RATERNAL SVAVIVAL AND PREGNANCY STATVS

CONTAOL. 23 ne/me 160 na/ne 400 m‘
Pemales with ovidence of spern " 11} 10 10 10
Nenpregmant [ ] 3 3 L] 1
Preguent [ ] 17 17 18 17
=~ Died/sac’d ducring gastation @ |3 [ ] [} 1
- Abeocted | § [] [ ] 2 [
Total me. of temsles died/ [ ] 1t [ ] [ 1
sacrificed maribund ) s.6 e.0 [ ] 3.6

Pesales pregnant and used teor :
snslysis ot scheduled c-section 0 18 1?7 16 1
= With viable fetuses [ ] 16 ¢ 1? 16 10
] 160.0 100.0 100.0 100.0

Statistiecal hey: fuChi-squate ¢ Pishers ezact teat
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No treatment-related effects were evident in the number of corpora lutea, preimplantation loss,
implantation sites, live/dead fetuses, sex distribution, survivability, or fetal body weights. The
percentage of late resorptions tended to be higher in the treated groups, but was not indicated as
significant (Sponsor Table 6). Crown-rump length was lower in HD fetuses. This was not
correlated with significantly reduced fetal body weights, although the Q1 value in the HD group

appeared to be much lower than in any other groups.

_ ENDRYOTORICITY AND TERATOGENICITY STUBSY IN BABSITS WITH ORAL

ASHINISTRATION @F RO 40-7501/001. SEGNERT IT - STWSY

SUNNARY OF REPRODUCTION BATA

CONTROL 2% ma/xe 108 nes/ze 488 ne/xa

Pregnant, used feor ealeviation & 16 17 16 10
Resocplicant Totsl | § b ] 19 21 12
Re. psc animsl NEDIAN 1.0 4 1.0 1.0 1.0

[-) .0 0.8 e.0 0.0

[ 3] 2.0 2.0 2.0 2.0

S of impl. por grewp ] 15.7 13.¢ 15.1 1%.2

A of Lmpl. por amnimel NEDZAR 1¢.6 » 1.3 1.3 11.2

[ 1) 0.0 0.0 e.0 0.0

(3] 25.¢ 1.6 23.8 32.1

Reserptiens: Early | ] 16 13 13 L]
t of reserp. per growp L ] 1.9 7.9 7.4 €4.7
Reseorptions: Late » 2 [ ] € ]
S of reserp. per gremp ] 11.1 1.1 20.6 33.)
Postinplantation Less » 10 19 21 . 12
We. per emimel nEDIAN 1.0 4 1.0 1.0 1.0

o1 0.0 0.0 0.0 s.0

o3 2.8 2.0 2.0 1.e

S of lspl. por qrewp [} 18.7 13.0 9.2 15.2

S impl. per animal NEDIAN 4.6 0w 11.1 11.) 11.8

[} 0.0 8.0 0.0 s.0

(3] 23%.0 1.6 29.¢ 32.1

Viable Rale Petuses | ] $0 ¢ (1] 8¢ b}
] | 1 9% ) 8.3 47.9 4%.,)

Pomale Petuses | ] “e 59 $2 [

1] 9.5 46.3 2.8 $3.7

Fetal Dedy Welght {g) REDIAR 38.9 ¢ 3.8 43.7 30.0
et 37.4 5.3 9.6 .7

[ 1) 44.¢ an.s 46.2 44,7

» LITTERS 16 17 16 10

Crova-runp length (cw) REDIAN 0.6 4 0.7 9.6 . 9.1
Qt 2.4 | 3] 0.9 ..

[} ] 9.8 9.9 20,2 9.4

24 Rewr Surviving Petuses - [ 1] . 322 113 7
] 87.6 6.1 5.8 83.1

Litters vith dead fotuses [ ¢ 4 ] s

L} 35.0 13.% 2.0 6.0

statistical Xey: deANOVA + Dunasti-toest

Teratology:
External Observations:
Visceral Observations:

Skeletal Observations:

faChi-aquare ¢ Piaders exsct test , S=kruskal-Wallis ¢ Mamn-Whitney ©

No treatment-related anomalies were observed.
No treatment-related anomalies were observed.

No treatment-related anomalies were observed. One MD fetus
exhibited hemivertebrac and multiple rib abnormaltttes™
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C.4.c. Segment III in Rats: Perinatal and Postnatal Toxicity

GLP Research Report: B-161,856 Sponsor Volume: 45
Conducted by: F. Hoffmann-LaRoche Ltd.

CH-4002 Basel

Switzerland
Summary:

Tolcapone was administered by gavage at doses of 0, 40, 100 and 250 mg/kg/day to pregnant
female Fu-albino rats (24/dose) from day 15 of gestation to day 22 of lactation. The high dosage was
reduced to 150 mg/kg/day after 6-8 days of treatment due to a high rate of maternal mortality; 13 dams

died between days 19-22 of gestation.

Body weight development was impaired in HD dams during gestation, but not lactation. Litter
size was reduced, and the number of resorptions increased at the HD level, but these changes were not
statistically significant. A large loss of HD pups from one litter during lactation resulted in a decreased
lactation index. Three HD pups that died had thymus hypoplasia that was not considered treatment-

related.

In developmental tests, the performance of HDF pups on one of two learning tests was decreased.
A slight (non-significant) decrease HDF pup weights was also evident at end of study. No drug-related
abnormalities were apparent in pups sacrificed after weaning. Because of the high maternal mortality
during gestation and litter loss during lactation phase, there were a low number of evaluable pups from

HD dams.

Thus, the HD of 250 mg/kg was maternally toxic. The variations in pup parameters (decreased
litter size, lactation index, body weight development, learning performance) are considered equivocal.

Methods:
Dosages: 0, 40, 100, 250/150 mg/kg/day (Drug Lot: G PUL 573 090) prepared in SSV.

The high dose was selected to be slightly lower than the high dose used in previous
Segment I and II studies (300 mg/kg/day) that caused significant maternal toxicity. The
low dose is four-fold higher than the approximate expected human dose (10 mg/kg/day).

Because of significant mortality at 250 mg/kg/day, the high dose was reduced to 150

mg/kg/day on day 6-8 of treatment.
Route of Administration:  oral (gavage)
Treatment Schedule: Daily from day 15 of gestation to day 22 of lactation.
Species/Number: Fu-Albino rats; 96 inseminated females ( 176 212g)
n = 24/group

Litter parameters assessed:

Size, live/still births, and gross abnormalities were recorded. The number of urgplantatlon sites
were determined in non-pregnant females.
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Functional (auditory startle, pupil contraction) and maturational (hair growth, incisor eruption, ear
and eye opening) tests were conducted on all pups during lactation. Pups that died during the
study were autopsied; control and HD pups were examined for soft tissue abnormalities.

At day 23 of lactation, 20 male and 20 female F, pups per experimental group were randomly
selected for tests of learning and memory (water E-maze) at 45 days of age. The dams and
remaining weanlings were necropsied, and half the offspring were examined for visceral
abnormalities.

Results:

Effects on Dams

Montality: 13 HD dams died as a result of drug during gestation (days 19-22). One control, 1 LD, 2

MD and 1 HD dams died from maladministration.

Clinical Signs:

No adverse drug-related clinical signs were observed, including animals that subsequently died.

Body Weight Gain:

Body weight development in HD dams was slightly but significantly impaired during gestation,
but no significant difference among groups occurred during lactation (Sponsor Fig. 1&2).

F10. 1: PERI~ AND POSTHATAL BTUDY IN AATE WITH ORAL. SAVASE OF FIS. B PERI- M0 POSTIATAL STUDY IM RATS WITH SRAL BAVASE OF
RO 40-7863/001. BIGENT I3I. STVOV-NO.: 00INED MO 40-7082/001. SEMENT III. STUOV-Ne.: SOBRS)
MEDIAN RATEANAL BODYWRIGNTS OURIMS SESTATION - gress MEDIAN MATERNAL BODVVEIGNTS CUAING LACTATION ~ greee

b9
H

OAY OF SERTATION

BEST POSSIBLE 07 7~ -
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.N_ggmna; No treatment-related effect was identified.

Gestation:  No treatment-related effect on length of gestation.
Litter Parameters
Litter size was reduced and number (percentage) of resorptions increased at the HD level (effects

were not statistically significant). Complete litter loss occurred in 1 control, 1 LD and one HD
dam.

A large loss of pups during lactation occurred in the control, LD and HD groups. This resulted in
a significantly lower "lactation index" (# pups surviving at Lactation day 23/# pups liveborn) in
the HD group since a much smaller number of pups were born in this group (Sponsor Table 9).

00393 TABLE §
PERI~ AND POSTHATAL STUSY 3N RATS WITH ORAL GAVASER OF ¥iE
CONT-INNIBITOR N0 40-78921/001. SRONSNT III aTUDY.
PRESNANRCY AND LITTER DATA (REARING)

..........................

CONTAOL 8 ne/xe . 100 no/xe 230 (130) ma7/xe
fenales on Study " kL ¢ n E L]
feasles Noted " e 2 u 2
nating Inden ) 100.0 100.0 100.0 100.0
Peaales Pregnant " 22 ¢ . - 23 19 22
Temale Pertility Index ) 1.7 1.7 7.2 9.7
females with Liveborn ] e -22 134 (1]
Qestetien Index L) 5.5 100.0 0.8 3.4
Pemales Surviving Dellivery " We 13 16 Bee
Y 3.3 7.5 8.7 13.)
Dutation of CGestation NEPTAR 2.0 2.0 22.0 22.0
ol 1.0 . 22.0 12.0 12.0
Q) 1.0 2.0 22.0 1.0
wvith stillbectn Pups [ ] 1t 3 3 0
- . 10.0 14.) 18.8 0.0
with al)l stillbern [ ] N [ ] ® 0
\ 0.0 0.0 0.9 0.0
ronales with all Resocptions [ o [ ] [ 0
[ 0.0 .0 0.0. 0.0
Ponales Pregasnt surviviag
sssunad delivecy date " 0¢ 21 16 B LY
[} 23.) 7.3 66.7 33.)
Pups Deliveced (teotal) » 243 t13) 162 75
NROIAN 12.0 ¢ . 12.8 12.0 9.5
ol 13.0 11,0 18.) 7.3
[} ] 13.0 + 13,8 13.0 11.0
Livebeen " Mt E{ 1] 17 73
Live Bicth fmdex L Y 9.4 98.0 9.4 100.0
stilibern ] 1 3 ] Q
1} 1.6 1.2 1.6 0.0

° statisticsl key: d=ANOVA ¢ Dumnett-test t=Chi-oquare ¢ Tishare oxact tast *» = p(0.01} ) = pc0.001
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00)a9) TASLE P (sent.) T - JEN
- PER1- AND POSTUATAL STUSY IN RATS WITE ORAL SAVASGR OF T8I .
CONT-INNIBITOR RO 40-7093/001. SEGNEET LII STUNY.
PREGNANCY AND LITTESR BATA (RBARING)

CORTAOL 40 mo/Kxo . 1080 me/go 230 (150) mo/xe
Pensiss vith gntite Liveberla
Litter Dying snd/er nissies,
Cannibslized Sacriticed seribund
days 1.4 ] 1t (] 0 °
LY 4“9 0.0 0.0 0.0
dsys 1-1) L4 1t 0 1
1) 4.8 4.9 0.0 13.8
pups Oying, nissimg, Caanibaliced,
sactitived meribund
day 1 [ ] it [ 4 [ ] 2
Y 0.0 ' 0.0 0.0 3.7
doys 2-4 L] 19 ¢ 1) []] s
B Y 7.9 2 0.0 6,7
Gays 312 " 1t » 1 1
Y 0.4 3.6 0.6 14.17
deys 13-2) " [ N 4 ° [ ] 1
s 0.0 . 0.0' e.0 1.}
doys 1-2) [ 2 112 ) ' 1 199
. 9.1 8.9 8.6 28.)
Pupe inlilvlu 4 days " 220 ¢ 338 1791 (1]
visbilicy index L) 1. 4.0 100.0 0.7
sups Sucviving 2) days | ] 1Mt 326 1788 [ 11]
Lsctstien Index . 0.9 1.1 9.4 74.7
taplantation Sites [ ] 2 s 301 28
por Litter NEDIAN 13.0 ¢ : 13.0 13.0 13.0
ol 12.0 12.% 11.2 8.0
7 (3] 14.0 14.0 14.0 12.8
aeserptions | J 0t ‘24 19 1)
. 7.3 .7 9.3 14.0
statistical key:s deANOVA ¢ Deanstit-test t=chi-oquere ¢ Plohecs exast test ¢ = p¢0.03 1 = pee.001 o TTTEe

Resscrptions = difference betveen the auaber ot isplantation sites snd the number of pups deliverad

CONTROL 46 ne/xo ' 100 no/xe 250 (130) na/xo
L upe/Litter
day 2 NECIAN 12.0 ¢4 12.0 11.0 9.8
o . 11.0 11.0 10.0 7.3
(1) 1.0 13.% 13.0 to.s
[ ] 30 . n 16 (]
day HEDIAN 12,0 ¢ 12.0 13.0 9.0
['1} 9.3 10.0 10.0 6.)
o) 13.0 13,3 13.0! 10.0
] 10 21 16 ]
day 12 NEDIAN 13.0 8 13.0 . 12.0 7.0
[-1] .} 10.0 10.0 3.0
Q) 13.¢ ' 13.0 13.0 10,0
[ ] 20 1 16 [ ]
day 1) NEDIAN 12.0 ¢ 131.0 12.¢ 6.5
[T} 0.3 10.0 10.0 2.8
[2] 13.0 13.0 13.0 10.0
[} 20 21 16 s
Pup Welght/Litter (geame) ¢
’“1 1 NEDIAN 5.6 4 S.7 s.0 6.1
(13 5.4 5.4 $.8 s.$
(3] 6.1 6.0 6.0 6.1
dey o HEOIAR 7.4 4 7.8 7.8 7.6
o 6.9 6.0 6.8 6.1
['}] 7.7 8.1 0.1 8.2
doy 12 WEDEAN 17.8 4 19.08 17.7 19.1
(1} 16.4 17.7 16.8 1¢.1
[} 19.) 20.0 19.0 19.9
dey 1) HEDIAN 37.2 ¢ 3.2 36.9 2.7
el 33.6 4.9 33.9 34.6
Q) 9.0 4).% 39.8 5.9
sex Aastio - day 23 — —
asles [ 1 ¢ 14 " 32
\ $4.) $0.4 ") 7.1
fenales ] 100 ¢ 112 ” n
Y 4.7 . “”.6 $1.7 2.
I;O:I;::;:;-;;;:' “dazuovu + Denastt-tont teChi-aquatre ¢ Pishess ezact test
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Effects on F,
Body weights: No drug-related effects were evident (Sponsor F ig.3).

PI8. & PRI~ MO FORTIATAL STUDY IN AATS WITM ORAL GAVASE OF
fD 40~-700R/001. BEBNENT 311, GTUDV-Ne.:
MEDZAN P\ SODVMETONTS OURING LACTATION - groms

No statistically significant drug-related effects were identified.

Pup Necropsy:

In pups that died during the lactation period, 2 control pups had reduced renal papilla, and 3 HD
pups had thymus hypoplasia; LD and MD pups were not examined.

Abnormalities in pups sacrificed after weaning were:

1 control - transposition of large vessels
1 " - cryptorchidism

| - renal aplasia

1LD - undescended testes

1 MD ‘ - renal agenesis

1 MD - hydroureter; hydronephrosis
1 MD - hydronephrosis

1 HD - hydroccpim]y
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Leami | Memory Performance:

The performance of female pups in learning test 2 was reduced relative to other treatme

and is considered a treatment-related effect. Body weight development in HD females

nt groups,
also tended

to be lower than other treatment groups, but this was not statistically significant (Sponsor Table

17).

PERI~ AND POSTNATAL

Trials per learning experiment: € (lst trial not used for calculation)

Trials per memory experiment : !

TABLE 17

CONT-IMIIBITOR RO 40-7592/001. SEGNENT IIT STUDY.
Statistic of vater-maze-test and pup bodyveights

R A A T S T,
M . . . -

DN |
S U S S -

STUDY IN RATS UITH ORAL GAVAGE OF THE

CONTROL 40 HG/KG 100 MG/XG 250 (150) MG/XG
NUMBER OF ANINMALS PER GROUP HALES/PEMALES 20/ 20 20/ 20 20 /7 20 19 7 20
BODY VEICHT (HEAN & SD) Hales 132.9 (£17.15) | 141.6 (£15.65) | 138.9 (£12.96) | 137.4 (210.43)
Females 116.1 (£10.63) | 119.8 (£12.30) | 117.5 (£ 9.05) | 108.2 (121.42)
RNING EXPERIMENT 1
, -ithmetic mean t SD of positive Hales 4.20 ¢ 0.83 §.15 £ 0.93 4.05 ¢ 0.83 4.21 ¢ 0.92
| trials/animal Females 4.20 £ 0.83 3.95 £ 1.43 3.85 ¢ 1.39 3.715 ¢ 1.7
!
| LEARNING EXPERIMENT 2
| arithmetic mean ¢ SD of positive Hales 3.10 ¢ 1.59 3.85 £ 1.09 3.30 £ 1.49 3.47 £ 1.58
! trials/animal Females J.40 £ 1.35 3.50 ¢ 1.28 3.50 £ t.19 2,40 £ 1.70 »
| MEWORY EXPERIMENT
. positive / negative Hales 12/ 8 147 6 1476 1673
: Females 1179 1476 1278 1377

STATISTICS: Body veights
Learning experiments
Hemory experiment

1 Jonckheere Test -

1 Student-T-Test

t Armitage-Trend-Test
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C.4.f. Combination Tolcapone/Sinemet Segment Il Study in Rats: Embryotoxicity and

Teratogenicity
GLP Research Report: N-138,697 Sponsor Volumes:  46-48
Conducted by: Developmental Biology Section of Dept. of Toxicology and Pathology

Hoffmann-La Roche, Inc.
Nutley, NJ 07110

Summary:

Tolcapone (10, 30, 50 mg/kg) was orally administered in combination with Sinemet (150 mg/kg)
to pregnant rats on days 6-17 of gestation. Tolcapone (S0 mg/kg) and Sinemet were also tested
individually. Body weight and food intake was significantly reduced in all groups that received Sinemet.
No treatment-related effects on reproductive parameters were identified. Average fetal body weights were
significantly reduced in all groups that received Sinemet, but not in the group that received tolcapone
alone. The combination groups also exhibited possible delays in ossification, butno frank .
malformations or variations. The effects of the Sinemet combination were attributed to decreased
maternal food consumption (skeletal findings only in groups of reduced maternal intake and reduced fetal
body weights). :

The absence of significant findings in the group treated with 50 mg/kg tolcapone alone suggest
that the maternotoxic and fetotoxic effects observed in this study are due to L-DOPA.

_ Plasma exposures (AUC,,,) to HD tolcapone (alone or in combination with Sinemet) were 1.4-3.6
times higher than exposures in humans receiving the expected maintenance dose of 200 mg, t.i.d. (80
ug-hr/ml). Plasma exposures to L-DOPA (AUC,,,) were 21-40 and 32-110 times higher in Sinemet only
and the combination groups, respectively, than human therapeutic exposures (3 ug.hr/ml).

Methods:
Dosages:
Dose Ro 40-75920001 Ro 117618 Carbidopa L-dopa
_Group | _(mp/kp/day) | (mp/kp/day) |
[ O(Vehicle) O(Vehicie) 0 0
2 O(Vehicle) 150 30 ~120
3 10 150 30 120
4 30 150 30 120
[ S0 150 30 120
6 50 O(Vehicie) 0 0

The high dose of tolcapone (50 mg/kg/day) was selected on the basis of pilot studies which
suggested that higher doses in combination with Sinemet would produce excessive toxicity
and deaths. The low dose of tolcapone was selected to approximate the expected human
dose.

Route of Administration: oral (gavage)

Regimen: once daily on days 6-17 of gestation
Species/Number: Sprague-Dawley Rats ); 87 daysold at mating -
25 mated females per group - =

N
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BEST POSSIELE ©.

All dams were C-sectioned on day 21 of gestation. Thoracic and abdominal organs and viscera
were necropsied. Uteri were examined for numbers of implantations, fetuses (viable and dead),
and resorptions. Corpora lutea were counted. Fetuses were weighed, sexed and examined for
external anomalies. One-half of fetuses were fixed in alcohol and examined for skeletal anomalies
using Alizarin Red, and one-half were fixed in Bouin's and examined for visceral anomalies using

Litter Observations:

Wilson's method.
Results:
Effects in Dams
Mortality: One HT/S dam was sacrificed for humane reasons due to self-mutilation. No other
maternal mortalities occurred.
Clinical Signs: Self-mutilation was observed in one MT/S and one HT/S in addition to the

sacrificed animal. Piloerection was frequently observed in the groups that received
Sinemet. Alopecia was also noted as a possible Sinemet-related effect.

Body Weight: Body weight gain was significantly reduced between gestation days 6-11 in all
groups that received Sinemet; the reduction in the high-dose tolcapone group was
not significant. This led to significantly reduced body weights relative to control in
the MT/S and HT/S groups at days 11, 17 and 21 and in the LT/S group at day 11
(Sponsor Table 4).

VABLE 4. SUMMARY OF MATERNAL MEAN BODY WEIGNTS DWRING GESTATION

A SEOMENT LI TERATOLOGY STUBY OF RO 40-7502/001 ANG MO 19-7036
18 THE PREGNANT RAT y

EXPERIMENT NUMBER : 00784

OCaooNots O UBIMIOAT . OCVEN)e180 8. 10T, 1805, 30T o6 s 80T e T80 8. 60T e oeven.)
# FEMALES TREATED % 141 8 . ] % %
# FEMALES PREONANT (X) 28¢100.0) 286(100.0) 28¢100.0) 3( 92.0) 5(100.0) 22(¢ 83.0)
MATERNAL GO0V WEIGHT (grame) (MEAN & 3.K.)
QESTATION DAY O m.es 4.2 .22 27 iz 28 7.0z 3. m3.2¢ 3.0 0.0 3.7
GESTATION SAY § W4t 8.1 307.3¢ 3.0 W02 4.7 M.z 28 W0.7 ¢ 4.2 V2.1 ¢ 40
GESTATION BAY 11 34.82 5.3 319.02 4.0 300,02 4.0 2013 $.3°° 283.2% 4.8° M1 s 4.0
QESTATION BAY 17 7062 6.0 W0t 44 mms £ 50 L2 4.0 U4 4.7 38032 5.7
GESTATION DAY 21 438.1 ¢ 1.7 2.0 S.8 ez 8.3 00.02 §.0 “.f g‘:l.l“ 40.9¢ 1.2

" MEAN STONIFICANTLY GIFFERENT FROM CONTROLS: = P < 0.06 = b < 8,01 +ve p < 0.001
[} WAMDER OF VALUES AYERAOED

Food Consumption: Significantly reduced relative to controls between days 6-11 in all groups that
received Sinemet. Some rebound increases in intake were noted at later time
points. = -
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Reproduction Parameters:

No treatment-related effects were identified on various reproductive parameters (number of
corpora lutea, implantations, preimplantation loss, pregnancy rate, resorption rate, fetal
viability). A large number of evaluable pups were present in each dosage group. Average fetal
body weights were significantly reduced in all groups that received Sinemet, but not in the
tolcapone-only treatment group (Sponsor Table 6).

TABLE §. CACSAREAN SECTION BATA -- OVIOMAY

A SEGMENT 11 TERATOLOGY STVOY OF RO 40-7882/001 AND RO 11-7618
IR VME PREQNANT RAT  °

EXPERIMENT MUMBER : 06784

DOSE_GROUPS VEHICLE CONTROL REFEAENOE COMP'O Lov sose 1o sose HioH BOSE OORTROL
003A0ES : . O Ma/xa/eaY O(VEN.34150 8. 10T, ¢ 1808, 07.+1800. $07.1508. $0T. ¢ O(VEN.)

..................................................................................................................................

’ ;-.maal“ h“: H(lg 0) !S(lg 0) Il(lg 0) ' 2 3 0) mtg 0) 2 :: 0
P t 3 B . ’ . K
'] P:nnul:.,u«u‘ [] [] [ ¢ Q ¢ 0 !

# Premature Sirths 0 L] 0 9 . 0 0
# Litters with Live Fetuses  2§(100.0) 256(100.0) 25(100.0) 23(100.0) 24¢ 88.0) 22(100.0)
7 Totally Reserbed Litters 0 e 0 o . 0 [}
Fomale Mertatity # (X) [] ! 0 [] 0 1t 4.0) 0
# Cerpers Lutes mn 404 407 e 32 bl
Average ¢ 8.C. 15.72 0.8 3.2 0.3 16.32 0.8 18.82 0.4 15.0¢ 0.4 1502 0.8
# taplontation Sites 300 403 m in2 s 30
Aversge £ 8.8, 162 0.8 5.1 0.3 15.02 0.8 15.32 0.4 15862 0.4 15.0: 0.8
Preimplantation Lees (X) 4( 1.0) 1 0.2) 1 3.9) . & 1.1) " 1.8) 13 39
# Yishle Fetuses 380 w0 7 128 381 N4
Average Litter 8130 £ 8.C. 4.0 0.8 %8t 0.3 4.7+ 0.7 14.12 08 14.82 04 14.3¢ 0.7
# Vend Fetuses [ 0 0 (] [} 0
# Viable Male Fetuses (X) 199 83.9) 101{ 40.4) 194( §2.9) 157¢ 48.3) 170¢ 48.4) 172¢ 84.8)
# Litters with Reserptions (X) 13( 62.0) 11( «4.0) 14( §8.0) 13( 80.8) 11( 45.8) 10( 45.8)
# Resorptiens (%) 1% 4.9) 19 3.2) g s.9) e 1. 24( 0.4) 18( 4.9)
Average Dody Weight (g) $.44 2 0.10 $.47 £ 0,08 4.97 £ 0.00% 4.00 £ 0.10=* 4.98°2 0.10° $.20 £ 0.10
of Yisble Fetuses ¢ $.C.
T MEAN SIGNIFICANTLY OIPPERENT FACM OONTAOLD: Trloes Y B
Teratogenicity

No treatment-related increases in the incidence of frank malformations (external, skeletal or
visceral; Tables 7 & 10) or variations (extra and/or rudimentary ribs; Table 9) were identified.
Some group differences in the incidence of retardations were evident, most notably delayed
ossification of various structures and wavy ribs in the combination treatment groups (Table 9).
Since similar findings were not seen in the tolcapone-only treated animals in this and previous
studies, they are probably due to Sinemet. Such findings are considered reversibje.
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EXPERIMENT IAER : 08704

THE PREGNANT RAY

..‘ p.,.‘v '\. [ —

22st POSSIZLE

o o W i s e me

VABLE 7. FETAL EXTEMMAL (QROSS) EXAMINATION FREQUENCY OF VARIONS FINDINGS (SWSMAY) .
A seoEnT 1t numo?;nmwnu-nnlqmmnn-mc

FETUIELS

LA LI A RAA LA ELIE LT T LT Y XY T T pey m! m' ’ ' z ‘ ‘ . . ’ 2‘ ' ; t “. .

SUMBER EXAMINED LIVE ANO DEAS 09 300 37 328 M1 M4

# LIVE FETUNS 300 30 307 3% M1 34 BB BB UL

# BEAD PETUSES 0 0 0 0 o o

NUMBER ERAMINED LATE RESOAPTIONS 0 0 [ ] 2 1 [} [} e 2 2 ]

90 ADMRRASLE OSIERVATIONS
3 ACCIDENTAL AMPUTATION OF Y089 ”I!I ll: ': 32: “l "3' ’: ’: ': :g hon
1 SUPEAPICIAL/SUBOUTANEOUS HEMATOMA (A OLIGNT HENDARIAQE } 4, 2 1 4 ] 3 ] ] 4 3 :
: :}"Aﬂﬂ oF u-m‘- Iﬂn’gﬂ.’ e 8 ; 1 : ] 1 0 1 1 ] 0 ] [ ]

NOORNCEPMALOCELE (PROTRUS! (4 [ ] [ (] ] [} [}
1 ]

: PROTRYOING TONOUE . . ] ) 1 [ ] [ ] [ ] [} ) 1 ] g :
e iy I B S A R
x mmmn. nmm : ; oo .9 : 3 : ] o° : o' :
A!mu mu.urmmmwun-) [} 1 [ ] ] H H H H :
A MICROMELIA ’ﬂu. (80 1}] 0 1 0 0 : = : : g 0. : g

SIONEFICANTLY OIFFERENT PROM CONTAOLS: ° o P < 0.08 Ll N J
YCOOEt Aw Auorullty {vaifornation), [ o lnuu:ul N

ANONAL'

cooe 'i“ pose

0 MO/RQ/DAY O(VEN. )#180 3. o
YENICLE CONTAOL ur‘:::n!n coe'y 1 In‘

sevecnsnsananconssans

0.01
R ® Rotardation, ¥ « Varistion

TABLE 10. SWISUARY INCIOENCE OF LITTERS AND FETUSES WITH PRANR MALPORMTIONS
A STOMENT 11 TERATOLOGY STWOY OF WD 40-7882/001 AND RO 11-7018
m .

EXPERINENT WUMBER : 08794

00SE OROUPS :  VENICLE CONTAOL ©°
DOSAOES 0 HQ/KO/0AY O(Vﬂl

# EVALUABLE LITUERS 28 28 ]

# EVALUABLE FETUSES 80 0 w7
LITTERS AND FETUSES WITH ANY MALFORMATION(S)

# LITTERS EVALUATEO 4]

# LITTEAS AFFECTED N(X) 2( 8.0) 4 ¢ 10.0) 8 ( 24.0)
# FETUSES EVALUATED 30 tL

# FETUSES AFFECTED N(X) 2( 0.9) 4 1.0 ¢ 2.2)
LITTERS AND FETUSES WITH OROSS MALFORMATION(S)

# LITTERS EVALUATED % %

# LITIERS APFECTED N(X) 0 1t 4.0) 1( 4.0)
# FETUSES EVALUATED E 4 N

# PETUSES AFFECTED NK{X) L 1¢{ 0.3) 1( 08.3)
LITTERS AND PETUSES WITH YISCERAL MALPORMATION(S)

# LITIERS EVALUATED % "

# LITTERS APFEOTED N(X) 1{ 4.0) 2( 0.0) r( 8.0)

# PETUSES EYALUATES m 1 A4

# FETUSES AFFECTED N(X) 1( 0.8) 2( 1) 3¢ Ly
LITTERS ANG FETUSES WITH SKELETAL MALFOMIATION(S)

# LITTERS RVALUATED . el

# LITIERS APFECTED WN(1) 1{ 4.0) (¢ 0.0) 4100

# FETUSES EVALUATES 192 00 108

# FETUSES AFFECTED N(E) 1¢ 0.9) 2( 1.0) s{

SIONIFICANTLY DIFFERENT FROM CONTAOLD:

THE PRAEDNART RAT

NCE COMP Low dose K10 oosE HIOH DOSE
Jot80 8. J0T. 15035 0T.+1508. SOT. + 180

23 24
327 253
13 24
0 2¢ 8.3
w 353
° 2 (¢ 0.0)
n 2
0 0
527 353
0
i 1( 0
"8 Qo
H t( 0.8
2 2
0 1( 4.9
. 181

1( 0.8)

3 $ [}
180 . ar.oma. 0T.+1808. 80T, ¢ O(VER
sosE uID pose HioH s03E 'eu;r:u -

CONTROL
8. 80 7T, « O(VEN.)

22
s

v s
™
1¢ 0.9)

n
0
315
0

2
1{ 4.8)
¢ o

2

0

|1 :}

[}

wresaseanceses

‘P

Y40

ONLY FINDINGS CLASBIFIED AD ASNOMMLITIES (fronk malforaations and I.l..ﬂﬂ“iqz ARE INCLVSED IX TNIS TASLE
0.0 * P<cO.D ** P < 0.001

bt
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TABLE §.

EXPERINENT NUMBER | 08784

,Mfo'f &ﬁcq:mr- P

St P S bl

> 'y . L g :

-..UE UU-VE-“_- '
SKELETAL EXAMINATION OF FETUSES : SUSOMAY OF OBSEAVATIONS
A sEoMENTY 11 vmmm amkuo-mzlmmuu /)] ]

N THE PREONARY RA
FEYUOELS LITTERS
909C OROW'S : 3 4 2 3 4 [ ]

essecsecssenctasssscancscesnaceoon

WABER EXANINED 192 200 18 108 109 18

#7 PORE.DISTAL
R ONE DISTAL PHALANX (UPPER LIME) MOT 0SSIFIED T 3 & n 7 4
R TWO OR THREE DISTAL PHALANOES L188) MOT OSSIFIED 6 4 1 3 o0 o
T GISTAL PHALANGES LING) MECHANTOAL BAMADE 1 0 0 0 0o o
R FOUR OR FIVE DISTAL PHALANGES (WPER L1MS) NOT OISIFLZD o o t o o o

2 SPINAL COLWSY
1 THE FETUS ACCIDENTALLY AMPUTATED IN THME LUMBAR REGION T 2 0 O 1t 1

22 LARYMX
R NYOID 000Y WIOSIPIED o 0 o0 t 2 0
R OBONTOI® PROCESS BIPARTITE e 1 2 o0 2 o

27 HImLISS
1 HINOLIMB{S) DAMAGED DURING PROCESSING o 1+ Y 1 o o

9 METATARSALS
R ONE METATARSAL (LOWER LINS) WOT 0S31FIED 19 % 83 51y »

#9 HIND.PROXIMAL
A FOUR PROXIMAL PHALANOES (LOVER LTNB) MOV GS31F1ED 89 133 1401280 14900 n
A TWO OR THREE PROXIMAL PMALANOES (LOWER LING) NOT OBSIFIED 8 N N 2 N
R ONE PROXIMAL PHALANX (LOWER L1M3) NOT O331F1CD M 122N 9 u

#8 NIND.BISTAL ) !
R ONE DISTAL PHALANX (LOWER LINB) WOT OSSIFIED g 2 1 1 o 1
R TWO OR THREE BISTAL PHALANGES (LOWER LIME) NOT OSSIFIED o o 2 § o0 O

% B ¥ D N n
2 2 3 4 4 2
e ¢ 1 3 o0 ¢
1 0 0 0 o0 o
e o 1 0 0o o
r 2 0 0 1 1
9 & o0 1 1 0
o 1 1 o 2 0

8 13 18 14 12 H

M 212 8 3 un
1 4 11 13 190 12
% LA LN S |

o 1 1 1 o 1
o o 2?2 t o o

LT LT Y Y Y Y Y Y iy

SIONIFICANTLY mmmn FRoM
ANOMALY COOE :

o "

CONTROLS 03,
= Abnermelity (ulfonnlu) le ln“nnl R = Retardation

¥ = Yariatien

1 ? 3 4 $ 3
O MI/N0/DAY O(VEN, }+150 D, 107, « 160 8. 37,0180, 60 7.« 1508, 0 7. ¢ O(vEN.)
REFERENCE COWP'O LOW DO3E 10 dost HIoH BOSE CONTROL
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Toxicokinetics:

e e ‘\-l‘\_ Y. -
ek SED&- U\; .

Plasma samples were obtained from satellite groups of animals on days 6 and 11 of gestation and
analyzed for tolcapone, L-DOPA and metabolites. Tolcapone did not influence peak levels of L-
DOPA, but increased the AUC for L-DOPA. A dose-related increase in L-DOPA exposure due to
tolcapone was not observed, as relatively comparable L-DOPA AUCs were obtained with all
three tolcapone doses. L-DOPA tended to reduced peak levels of high dose tolcapone, with only
a slight effect on tolcapone AUC. Levels of 3-O-methyl-DOPA were markedly reduced by
tolcapone (Sponsor Tables A&C).

Table A ¢ Pharmacekinetic parmmetens of Re 80-7992

Cmax (ng/ml)
[ Dosage Dayé Dol
. growp _ _
3 272-320 2%-259
. 114-152 €23-9.06
5 114-42 899-126
6 188-256 22-%6
AUGhas (a>pg/m)
™ Dossge “Day$ " Dol
prowp
3 % B-8 -
‘ 100198 529
5 us.1 138.1%
6 110-19% 158257
L-DofA

Geoup 31120 mg/kg/day L-DOPA pies 30 mg/ig/ day aubidepe and 10 mg/kg/day Re 407902
Geoup 41120 mg/kg/day L-DOPA plus 30 mg/lng/ day ambidops and 30 mg/kg/day Bo 40-7992
Group 5:120 mg/kg/day L-DOPA plas 30 mg/ g/ day an'vidope snd 30 mg/kg/day Ro 407902
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Cmax (ng/ml)
Dosage Dayé T Dayll
gosp
2 913.165 991-152
3 928 - 20.2 23-226
N %07.714 ns.s
5 176-190 243293,
AUGsas (h>pe/ml)
" Dossge — Deyé Day il
group _
2 &3-118 40-171
3 94.8-20¢4 120-270
4 198.252 19¢.329
3 153-200 192-264
“Croup 3110 me/ b/ day LUOPA Pl 0 mg/bg/ day o




C.4.g. Combination Tolcapone/Sinemet Segment II Study in Rabbits: Embryotoxicity and

Teratogenicity
GLP Research Report: N-138,698 Sponsor Volumes:  49-50
Conducted by: Developmental Biology Section of Dept. of Toxicology and Pathology
’ Hoffmann-La Roche, Inc.
Nutley, NJ 07110
Summary:

Tolcapone (25 and 100 mg/kg) was orally administered in combination with Sinemet (100 mg/kg)
to pregnant rabbits (n = 20 group) on days 6-18 of gestation. Tolcapone (100 mg/kg) and Sinemet were
also tested individually.

Food intake and body weight gain were reduced in all drug treatment groups, except for the
tolcapone-only group where the reduction was not significant. No treatment-related effects on
reproductive parameters were identified. Average fetal body weights were significantly reduced in the
Sinemet-only treatment group. In the HT/S group, slightly (non-significantly) increased incidences of
malformed fetuses were observed, mainly in the litters of three does that showed marked maternal
toxicity (1 S alone group, 2 HT/S groups). Syndactyly was the most frequently observed malformation (4

HT/S fetuses).

Toxicokinetic analyses showed that the low dose of tolcapone increased L-DOPA AUC by 1.5-2X
versus the Sinemet only treatment group; the higher tolcapone dose did not increase L-DOPA exposures
any further. Plasma exposures (AUC,.,) to tolcapone (consideration of all treatment groups) were 0.125-
0.5 times the exposure in humans at the projected maintenance dose of 200 mg, t.i.d. (80 pg.hr/ml).
Exposures to L-DOPA were 8-11 times (Sinemet only) and 11-22 times (combination groups) the human

therapeutic exposure (3 pg.hr/ml).

Methods:
Treatment Groups:
Group | Ro 40-7592801 Ro 11-7618 . | Carbidopa .  L-dopa
Y l_m___“ﬂ"" fophpe
1 O(Vehicle) ¥ 0 (Vehicle) (1] 0
2 1 ___O(Vehicle) 100 20 80
|3 7] 100 20 £0
4 100 100 20 80
3 100 0 (Vehicle) 0 0

The high dose of tolcapone (100 mg/kg/day) was selected on the basis of pilot studies in
which stomping (hyperexcitability) was induced by Sinemet alone and in combination with
100 mg/kg/day tolcapone. No other adverse effects resulted from these thents The
low dose of tolcapone was selected as a "No Effect" dose. '
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Route of Administration: oral (gavage) -
Regimen: once daily on days 6-18 of gestation; animals were sacrificed on day 29
Species/Number: New Zealand white rabbits (Hazelton); 3.0 - 5.5 kg at mating
20 mated females per group
Litter Observations:

All does were C-sectioned on day 29 of gestation. Thoracic and abdominal organs and viscera
were necropsied. Uteri were examined for numbers of implantations, fetuses (viable and dead),
and resorptions. Corpora lutea were counted. Fetuses were weighed and examined for external
anomalies. All fetuses were examined for visceral abnormalities, sexed, and processed for

skeletal examination.
Results:
Effects in Dams

Mortality:  One doe from the Sinemet only group was sacrificed following a spontaneous abortion.

Clinical Signs:

Body Weight:

Stomping (hyperexcitability) was the most prominent sign, and was observed in all
groups the received Sinemet alone and in combination with tolcapone.

Body weight gain was significantly reduced between gestation days 18-29 in all
groups that received Sinemet, and between days 23-29 in the tolcapone only
treatment group (not significant, Sponsor Table 5). Body weights among the drug-
treated groups did not significantly differ.

TABLE §. DUMMARY OF WMATEANAL MEAN BOOY WEIQNT CHANGES (grame and perssat) DURING OESTATION

A SEONENT 11 TERATOLOOY STUOY OF Re 40-7692/00% 3N COMBINATION
WITH Re 11-7616 ADMINISTERED ORALLY TO PACONANT NZ¥W RABSITS

CXPERIMENT MUMBER : 08792

SOSE OROVPS 1 mm\l CONTROL REFERENCE COMP'D LOw pOSE HIGH DOSE CONTAOL
903A0ES : O(VEN) ¢ O(VEN) O(VEN) + 100 B. %7T.41008. 100 7. « 100 8. 100 T. » O(VEW)
# FEMALES TREATED 2 20 ) k. 20
# FEMALES PREONANT (%) 19 05.0) 19( 85.0) 28( 100.0) 19( 9.0) 20( 100.0)
MATERNAL BOOT WEIOMT CHANOL {grems) [MEANM ¢ 0.C.) .
GESTATIONCAYS O - 220.0 ¢ 37.2 2%5.7 2 10.2 .12 210 200.1 2 22.0 208.4 2 108
X Change (Meen 3 8¢) sss 19 ¢t OS5 .72 0.7 8.0¢s 0.7 7.6¢ 0.8
OESTATION OAYS & - 12 [ A ERIR} 10.4 2 0.8 W02 18.8 .92 103 12.6 &2 12.§
% Change {Nean 2 S2) .08 0.8 1.0t 0.4 1.1 2 0.4 .02 08 0.32 0.3
OESTATION GAYS 12 - 18 16.22 2.0 100.2 ¢ 14.0 150.1 & 10.3 02.42 2.2 102.5 2 18.0
X Change (Mesa £t 9¢) 3.4 0.8 2.0t 0.¢ 3.0¢ 0.3 242 08 2.62 0.4
GESTATION BAYS & - 18 01.1 ¢ 0.0 179.6 ¢ 27.0 199.9 ¢ 18.9 115.3 2 33.1 18,3 2 ”.i
X Change (Mesa t $2) $.3¢ 1.0 .8z 0.7 4.0z 0.8 3.12 0.0 3.0z 0.8
GESTATION DAYS 10 - 23 $4.0 ¢ 18.0 2.8 2 0.2 1.0 £ 90,1 4.8 2 12.3° $9.3¢2 1.0
X Changs (Mesa & $2) .42 04 0.02 0.%° 0.t ¢t 0.2 0.12 0.3 1.0z 0.3
OESTATION OAYS 23 - 29 138.0 ¢t 14.0 $0.0 & 0.1 120.3 ¢ 14.8 8.7 £ 18.4° 46.9 ¢ 30.0*
% Change (Nesn ¢ 32) 3.42 0.4 1.4 :. 0.8 3.0 0.4 2.2¢ 0.8 1.3¢ 1.0°
OESTATION OAYS 10 - 29 182.0 2 3.4 u.‘ [ 13.0‘ 122.2 ¢ 19.4° 62.2 2 24.0°° 110.2 2 45.4
% Change (Msen ¢ $2) 492 0.0 l.: g.’l.l' 3.0¢ 0.8 2.1 2 0.8 2.8 1.t
.... “"" SIOMIFICANTLY DIPFERENT PROK CONTROLS: * P < 0.05 P < 0.0 ese p < 0.901 ] e _‘_’ _:“”"""

NUMBER OF VALUES AVERAOED
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) EQQ.d_C.Qnmann. Food consumption was significantly reduced relative to controls in all drug-treated
groups between days 12-29. Two Sinemet-only does, and one HT/S dose were

noted to eat noticeably less than other does.

Reproduction Parameters:

No treatment-related effects were identified on various reproductive parameters (number of
corpora lutea, implantations, preimplantation loss, pregnancy rate, resorption rate, fetal
viability). One Sinemet -only treated doe aborted, and one tolcapone-only treated doe delivered
prematurely. However, a large number of evaluable pups were present in each dosage group.
Average fetal body weights were significantly reduced in the Sinemet-only treatment group
(Sponsor Table 6). :

TABLE 6. CAZBARIAN SECTION BATA - SMMMARY

A SEBENT 11 TERATOLOGY STUOY OF Re 40-7802/801 In COMBINATION
VITH Ro 11-7010 ABMINISTEAED ORALLY 70 PRESNANT NIV RABSITY

EXPERIMENT NUMDER : 08782

90SE BACUPS : VENICLE CONTROL REFERENCE CONP'D Low NIOH DOSE CoNTROL
003A0LS o(ven) +» o(vem) O(ven) « 100 . 2% 1. +1008. 1007, +100 8, 10071, « o(ven)
‘ 'mo’n.‘” ..“: "w( :: 0) "W :: 0) !l(‘lg 0) 1 g 0) 20 lg 0
e P t . o . o 5
. P'wiln)mud 0 " $.3) (4 ¢ [ 4 ¢ [} )
? Premsture Births 0 0 0 [ 1 8.0)
# Litters with Live Fotusas 19(100.0) 19 84.7) 20(100.0) 10{100.0) 19{ 95.0)
# Totally Resorbed Litters [} ] 0 ] [ ]
Feaste Mertality 7 (%) [ [ ] ] ] ]
# Cerpora Lutes 107 1% 178 18 187
Average 8 $.E. .02 0.4 .0¢ 0.3 8.8 0.9 .02 0.4 832 0.4
# Inplontation Bites - 188 144 180 14 148
Aversge 2 3.C. 8.2¢ 0.3 .02 05 0.3z 0.8 7.86¢ 0§ 102 0.4
Pralaplantation Lose (%) 1 1LYy 1 o9 10 8.7) 19¢ 11.7)  6.9)
# Yiabls Fotuses 148 130 181 134 1
Aversge Litter Size 2 0.£. r.7s os r.2s o8 7.62 0.8 7.1z 0.8 7.42 0.4
# TDoad Fotuses . ] o ] 0 [}
7 Viehle Male Fetuses (X) e 88( €4.8) T4( ®0.0) 75¢ 68.0) 04( 45.4)
# Littere with Ressrpticas %) 8¢ 20.3) 0 44.4) 1t %.0) i 4a.1) o .9
# Roserptions (%) § 5.0) 19¢ ) 18¢ 0.0) 10 0.9) o b
Aver. Weight Q.00 2 1.22 N9 2.0 41,102 .28 40.31 2 1.3 4.2 1.0
o Visste Fotormn's'tle.
"" MEAN STONIFIGANTLY BIPPERENT PRGN CONTROLE, o B4 0 08 B e =
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Teratogenicity

External Examination: Syndactyly was found in 4 HT/S fetuses (Sponsor Table 7).

TABLE 7. PETAL EXTERNAL (OROSS) EXAMINATION : PRZQUENOY OF Vﬂlﬂl FINDINGS (SWBMAT)

GMENT 3T VERATOLOOY STUDY OF Re 40-7602/001 1N COMBINATION
ﬂ'“! No 11-7610 AGMINISTERED ORALLY TO PRZONANT NIV RADDLITS

EXPEAIMENT MUMBER : 08782

rervses ) LITTERS
2O GAOVPS 1 2 3 ¢ 1 28 4
——rh  TRAM oA 15 130 151 134 141 TR BT IR
7 Live rirvees. LT 18 130 11 134 41
# DEAD PETEILS ¢ o 0 0 o
NO AENARKABLE OSSEAVATIONS s 129 1 1 10 1" 10 W
A WBILICAL NENMTA (PROTAUSION OF A SMALL o o o 1 1 8 0 0 1 1
A SYNDAGTYLY (ASNORMAL FLESWY OR BOWY PUSION OF ¢ ¢ o0 4 © o 0 0 8 o
§ UPEAICIALISURCUTAREOUS MEATONA (A 8L mu‘ 1 1 0 o o 1t 1 © o0 o
WMDER  EXAMINED  LATE AZSOAPTIONS 1 8 1 3 32 1 ¢ ¢ 3 12
A GASTROSCHISIS (EXPOSURE OF ALL O MOST ASDOMINAL OAGANS) o 1 0 o @ o t+ 0 0 o
A ACEPHALY (ABSENCE OF MEAD) 0 1 o 8 @© o 1 06 o o
A AYOPHTHALKIA (NO EVES) o 1 0 o 0o o t o0 o0 o

----- - ssssanssne ssaa
evssseecessescssccascsasacensosnaa B L T Ty T

FROM CONTAOLS: * = P < 0.05 **ap <00V
w#%w.":' :‘:ﬂunu:, (ualformation), 1 = Insidentst., R = Retardatien, V = Verfatien
COSE FOR SOIE" OROWPS :

1 4 L
O{VEH) + 100 8. ll'.olﬂ [ B W0 1. ¢+ 100 8. 100 1. ¢ B(vEN)
%:&‘&m : u‘m ooNP*D Low do%e HIoH BosE CONTROL

Skeletal Examinations: Delays in ossification of the hind middle phalanges and skull appeared to
occur at a higher incidence in the HT/S group, but these were not indicated

as significant (Sponsor Table 9).

TABLE 0. SKELEVAL EXAMINATION OF PETUSES 1 BVMMAAY oF OBEAVATIONS

EXPERIMENT A SEONENT 1 TERATOLOGY STUBY OF Re 40-7882/001 1N COMINATION
WITH Re H 7810 ABMINISTERE® ORALLY TO PAEONAXT NIV RASSITS R
FETVSED tivransg 3
] 03T OROUPSE : t 3 4 3 Tt 2 3 4
NOMBER EXAMINED 148 130 151 13¢ 4 19 18 20 19 19
v 140 130 181 134 141
OCAD 0 0 0
O REMARKABLE FINGINGS 7 0 12 BB 179 11 6 18 13
X1
§ SKULL CAP (CALYARIUM) VERY LOOSELY ATTACHED; MAY FALL OFFP 1 2 0 . 0 1 1 0 1 0
§ SHULL CAP MISSING - 16LY LOST DURING PROCESIING o 0 1 s 0 [} [ 1 0 [}
A CNLAROED FONTAREL (WITH ACCOMPANYING SRAIN ANOMALLIES) o 0 ] 0 [} 0 [ ] 1 0 [}
R FRONTAL - SNCONPLETELY O381FIC0 0 0 1 0 o [ 0 t 0 ]
R 'Mlllhl-lmt!ll“ ossirie» 0 0 1 2 [} ] 0 1 2 0
R ENLARGED FONTANE 0 1 0 5 o [ 4 1 0 4 o0
I INTERPARIETAL - men'uuu 0891710 [d 0 [ 1 o 0 [ [} ) 0
A SUPRAOCCIPETAL - ENCOMPLETELY 038IF1ED [] o ] ] (] [ ] [ ] 1 0
27 THORAGIC VERT.
A HEMIVERTEDRA 0 ) 1 0 [ 0 1 1 0 0
A THORACIC YERTEBRAE MISALIGNED [} ' 0 [ I ] 0 1 9 o o
#¢ LMBAR VERT.
R TWO OR THAEE LWKBAR OENTRA INCOMPLETELY O33IFLED 0 0 1 3 0 [} 0 1 0 [d
A LUMBAR VERTEDRAZ M1SALIGNED ' ] 0 [} 0 1 0 0 [ 0
#8 CAVOAL VERT.
1 TAIL (CAVOAL VERTEORAZ) DAMAOED OURING PROCEISING 4 4 r 3 [ ] 4 3 [ 2 7
&2 STERESAAL
R ONT STEMIEOAA UNOSSIFICY 109 23 ¢ 1 w s & 8 9
1 mmm#l; NISSING - MECHANIGAL BAMAOE 2 0 1 L 1 t 0 1 ° 1
R ONE BIPARTITE STEANEORA 2 o 0 1 1 2 o0 0 1 1
R TWO OR MORE IRACOULARLY-SHAPED STEMNEDRAE 1 1 ] ] 1 1 1 4 ] 1
R STERNEBRAL FUIED 1 2 (] 7 4 1 2 4 4 4
R TWO OR MNORE STERNEDRAE WNOSIIFILD 3 4 ¢ ¢ 4 1 3 e 1 2
umnmru CIPFERENT FRON CONTROLS * P < D.0S o P < 0.01 -
ANOMALY [ A = Abnoraality (ulfornuu) 1 « Insldental A = Retardetion ¥ = Verfatieg
oooe m 908E OROVPS : — e

1 ? 3 4 s
O(VEH) « O(YEH)  O(VEM) » 100 8. 2T 41008, 100741008 100 7. o B(vew)
YEHICLE CONTROL REFERENCE CONP'D HIGK DO CONTROL

Low oose
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TABLE 0, SKELETAL EXAMINATION OF FETUSES : SUMMARY OF OBSERVATIONS

A SEQMENT 11 TERATOLOGY OTUDY OF Re 40-7682/001 IN COMBIMATEION
VITH Re 11-7610 ABMINISTERED ORALLY TO PREONANT N2W RASSITS

EXPERIMENT NUMBER @ 08792

FETese:
T 3 4

Lirvens
-3 4

D L Y N T P P T P P P T PP PP PP coa

80 STERNEORAL (Oontinved)
R ONE [AREQULARLY-SHAPED STERNEEAA
R ONE OR MORE STERMEBAAZ SPLIT (CLEAYED)
A MISALIONED (SCRAMBLED) STERNEBAAZ

o2 R188
¥ RIS 137H, GILATERAL »
¥V RIS 137N, RUDIMENTARY, UNPLATERAL n
¥ RIS 13TH, WHILATERAL 10
1 RI0(3) - MECHANICAL BAMAOE ]
¥ RID 13TH, MIOTMENTARY, BILATEAAL . lg

FURCATED
A TWO NIDS ORIGINATING FROM SAME VERTEBRA ]

28 FORELINGS
1 FORELING(S) BAMAGED CWRING PAOCESSING ]

87 METACARPALS
R ONE METACARPAL (FORELIME) NOT OSSIFIED 0

2 PORE.PROXIMAL
T PROXIMAL PHALANGES (FOREZPAWS) MISSING - MECHANICAL DAMAGE ]

#¢ FORE.MIDOLE
R OME MIDOLE PNALANXN (FOREPAWS) NOT OSSIFIED 1
1 MIDDLE PHALANGED MISSING (FOREPANS) - MECMANICAL OAMAOE 0

#0 FORE.OTOTAL
1 OLSTAL PNALANGES MISSING (POREPAWS) - MECHANICAL DAMASE °

130 151 134

Y- §

19

\ [

DO~~~

-
-

-1 1" 1 1 14

O -t

"

-
O0-

ooaa-u,

-

L L D L SRR secscesscescncnennman-=-

fFerTeses
T 3 4

003C OAOWPS :

AR e L T T T T PO AU

148 130 15! 134

08 LARYNX
R HYOLI0 800V BIPARTITE 4
R NYOIO BODY INCOMPLETELY D3SIFIED [

20 HIN0LIS
1 HINGLIMB(S) BAMAGED BURING PROCISIING . 1

S8 METATARSALS
? METATARSAL(S) MISSING (LOWER LIMB) - MECMANICAL OAMAGE o

A2 NIND.PAOXIMAL
§ PROXIMAL PHALANOES NIBSING (HINDPAVS) - MECHANICAL DAMAOE
A PROXIMAL PHALANOES MISSING (NINOPANS)

22 HIND.MIDOLE
1 MIODLE PHALANOES MISSING (MENOPAWS) - MECHANICAL
N 190 OR MORE MIDOLE PHALANGES (LOWER LIMB) NOT O3SIFIER
R ONE NIDOLE PHALANK (LOWER LIME) WOT 0S33FICH
A MIDOLE PHALANGES WISSING {HINOPANS)

27 HING.0I3TAL
1 DISTAL PHALANGES MISSING (MINDPAWS) - MECHANICAL DAMAOE 3
A DISTAL PHALANGES MISSING (MINOPAVS) ]
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Visceral Examination: Incidences of anomalies were similar among groups.
Malformations: Two to 5 fetuses per treatment group had a malformation. The incidence rate was

slightly, but not significantly elevated in the HT/S group (Sponsor Table 10).

TABLE 10. SUMMAY INOIBENCE OF LITTERS AND FETUSES WITH PRANK MALPORSATIONS
A 11_TERATOLOGY STUSY OF fe 40-7602/001 1N COMBIMATION
VITH R 11-7018 ADMINISTERED ORALLY TO PREQNANT NIV RADSITS

EXPERIMENT SUMSER » 00792

00ST SROLPS VENICLE CONTAOL REPEAENCE 0OMP 'S LoV 908¢ HIOH 008E CONTROL
Bosaots O{vEN) » O(VEN) B(ven) o 100 8, MWr.+10009, 100 7. ¢ 300 8. 100 7. +» O(vaw)

® EVALUASLE LITTERS " 1) 19 11
# EVALUABLE rElvses 1 130 " 1t 149
LITIERS AND FETUSES WITH ANY MALFORMATION(S)
# LITIERS EVALUATED 1 4 18 0 b 19
# LITIERS APFECIED N(X) I8 40222 3(15.0) § ¢ 20.3) 2 ¢ 10.5)
# FETUSED EVALVAILD t@ 1 102 1 149
7 FETUMS AFFECIED (X) 31 Oy 8 ({ 4.3 3¢ 1) n¢ 00 REIBE}
LITICAS AN FETNSES WITH QROSS MALFORMATION(S)
# LITTERS EVALUATED 1 " 2 1 10
# LITIERS ATFECIED N(Z) 0 t¢ 8.8 9 3 ( 15.9) 1 (¢ 8.3)
# FETUSES IVALUATED 114 n 12 14 1
# FETUSES AFFECIED W(3) 0 t( on 0 8¢ 3.0 1( 0.7)
LITTERS AND FETUIES WITH VISCERAL MALPORMATION(S)
# LITIERS EVALUATED 19 1 0 " 19
7 LITTERS AFFECTED N(X) 2¢ 10.9) 1¢ 6.8 2 {10.0) 2 ¢ 10.8) 1¢ 8.3)
# FETVSES EVALUATED 1 1 "1 134
# FETVIED AFFECIED N(2) 2( 1.9 3¢ ) (LY 2¢ 1.9) 1(on
LITTERS AND FETUSED WITH BKELETAL MALPORMATION{S)
# LITTERS EVALWATED 19 1 0 1 19
# LITTERD APFECTED N(X) 1¢ §.3) (.0 2 { 10.0) 3¢ 18.9) 0.
# PETUSES EVALWATED L1 1 L 14
# FETUSES AFPECTED N(X) ¢ on 1 e ¢ 1.9) 8¢ 5.0) ]

oMLY FINOINGS GLASSIFIED AS ASOMMLITIES (frank Seifermations sad selpesitioning) ANE INOLDDED IN TNI® TARE
STONIFICANTLY GIFFERENT FROM CONTROLS: *P 0.8 * p < 0.0t ser p < 0.00t

Three does had multiple malformed fetuses:

1 Sinemet only: 3 live fetuses, 4 resorptions. All live fetuses had hemorrhagic lungs.

1 HT/S doe: Five of nine fetuses were malformed. Four were missing middle or distal
phalanges in the hindpaws, and one had persistent truncus arteriosus.

1 HT/S doe: Six live fetuses and one early resorption. Three of the six fetuses had
cutaneous syndactyly.

Food consumption was significantly reduced in these does during the treatment period. The body
weights of the fetuses were markedly lower than their littermates.

60




Toxicokinetics:

Plasma samples were obtained from satellite groups of animals (n = 2 per dose) on days 6 and 11
of gestation at 1, 3, 8 and 24 hr post-treatment. Samples were analyzed for tolcapone, L-DOPA
and metabolites. Interpretation of the data is limited by the small sample size.

The dose-related increase plasma tolcapone levels was less than dose-proportional, particularly in
terms of Cmax (Sponsor Table A). Slightly higher tolcapone AUCs were determined in the HT/S
animals as compared to the tolcapone-only animais. Levels of the 3-O-methyi metabolite were

similarly low in all treatment groups.

Tolcapone did not dramatically influence the Cmax or AUC of L-DOPA (Table C). Levels of 3-
O-methyl-DOPA were markedly reduced by tolcapone. Carbidopa levels were not influenced by

tolcapone.

Dose corrected exposures for tolcapone are approximately four-fold lower in rabbits as compared
to rats.

Table A : Pharmacokinetic parameters of Ro 40-7552
Table C : Pharmacokinetic parameters of Ro 05-4759

(toleapone) -
(L-Dopa)
Cmax (pp/ml) Cmax (ng/ml)
Dosage Day 6 Day1l . Dosage Day 6 Day11
group __group
3 1.89-3.74 2.73» 2 3.91-520 7.95-16.1
4 " 3.05-7.01 391417 3 1.22-827 5.08-28.1
5 4.36-5.16 540-8.74 4 4.92-6.05 5.45-6.52
* singie value
AUCs- AUCsa4
Dosage Day 6 Day 11 Dosage Day 6 Day 11
|___group ____Eroup
3 12 1 2 23 34
4 2 36 3 3¢ 6S
5 26 29 4 3 34

Group 2 : 80 mg/kg L-Dopa plus 20 mg/kg carbidopa

Group 3 : 80 mg/kg L-Dopa plus 20 mg/kg carbidopa and 25 mg /kg Ro 40-7592
Group 4 : 80 mg/kg L-Dopa plus 20 mg/kg carbidopa and 100 mg /kg Ro 40-7592
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C.S. Genotoxicity

Mutagenicity of Tolcapone in the Ames test

Mutagenicity of Tolcapone in combination with Sinemet in the Ames test
Mutagenicity of Tolcapone in E. coli WP2 uvrA - Extension of Ames test

Gene Mutation Assay (V79/HGPRT) of Tolcapone

Unscheduled DNA Synthesis with Tolcapone in Primary Cultures of Rat Hepatocytes
Chromosome Analysis in Human Lymphocytes Exposed to Tolcapone In Vitro
Mutagenicity of Tolcapone in Combination with Sinemet in the ML/TK Assay

In vivo Mouse Micronucleus Test

In vivo Mouse Micronucleus Test with Tolcapone in Combination with Sinemet

MPR Mo a0 op

Hoffmann-La Roche, Ltd.
CH 4002 Basel
Switzerland

Conducted by: All studies complied with GLP.

C.5.a. Mutagenicity of tolcapone in the Ames test

Research Report #: B-153,807
Sponsor Volume: 50

Summary:

- Tolcapone was not mutagenic with or without metabolic activation in a battery of Salmoneila
typhimurium strains that was appropriate for detecting different types of mutations. Both the
standard Ames test and the liquid preincubation modification was used. The highest test
concentrations were appropriate based on evidence of cytotoxicity; the cytotoxic concentration
varied among the different strains. Positive controls produced the expected results.

Methods:

Drug concentrations: 5, 10, 50, 100, 250 ug/plate (Batch # Lab J. 3413.043 W prepared in DMSO).
Concentrations were escalated as needed (375-1000 pg/plate) in resistant strains
(TA97, TA1535, TA1538) to achieve cytotoxicity (reduction of his* revertants).

Strains/Positive controls/Vehicles:

Strain Sensitivity Positive Control Conc./Vehicle

TA 1535 base-pair substitution sodium azide 1.0 pg/plate in DMSO
TA 1537 " ICR 191 1.0 pg/plate in DMSO
TA 1538 " 2-acetylaminofluorene | 4.0 pg/plate in DMSO
TA 100 " sodium azide 1.0 pg/plate in DMSO
TA 97 frameshift mutation ICR 191 1.0 pg/plate in DMSO
TA 98 frameshift mutation 2-acetylaminofluorene | 4.0 ug/plate in DMSO
TA 102 oxidizing/crosslinking agents | mitomycin C 0.4 pg/plate in-water
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Metabolizing System: S9 fraction prepared from phenobarbital/Bnaphthoflavone-induced rats
2-aminoanthracene (4.0 pg/plate in DMSO) was also tested in all strains to
verify S9 activity.

Test Conditions: Standard plate incorporation assay (2-day incubation)
Liquid preincubation assay
- 2-day incubation; four replicates for test compound and negative control,
two replicates for positive control '

Results:
No signs of increased mutation frequency were evident under any of the test conditions.

In most cases, cytotoxicity occurred at concentrations of 250 pg/ml. In strains TA 1538, TA 1535
and TA 97 concentrations of 375-1000 pg/plate caused cytotoxicity, but no increase in mutation

frequency.

TABLE 1 Salmonella mutagenicity test (Ames standard assay).
Mean values and standard devistions
For detailed data see appendix, table Al, A2, and A3

Experiment No 01 01 01 0t 01 01 04 04
Activation =59 +59 =59 +89 -89 +59 -89 +59
Strain TA 1333 TA 1535 TA 1537 TA 1537 TA 1538 TA 1538 TA 1538 TA 1538 .
Concentration :
in ng /plate Test substances Ro 40-7592/000 .t
0.00 15 10 17 13 20 - 27 13 23
+ 6 : 1 £ 9 £ 3 + 2 ® 7 S * 4
5.00 13 9 34 12 16 21 18 21 ¢
+ 3 + 1 £ 2 + 3 + 4 2 3 + 2 * 4
10.00 10 9 14 11 20 29 13 ‘24
: 2 % 1 + 2 + 3 S £ S z 3 + 1
350.00 10 11 14 10 18 248 13 20
+ 2 2 3 + 12 + 3 : 2 + 2 2 S + 3
100.00 11 11 12 11 22 27 12 24
+ 9 + 4 + 3 + 4 + 3 £ 3 + 2 + 4
.00 10 ? 9 8 17 2 9 1€
230 2 2 £ 3 2 2 £ 2 7 + 2 + 2 £ 1
Epamie %, %, n g T8 g R n
ctivation -
Strain TA9? TA9? TA98 TA 98 TA 100 TA 100 TA 102 TA 102
Concentration
in meg /plate Test substance: Ro 40-7392/000
0.00 256 341 22 30 89 ] 222 220
P + 24 + 3 * 4 + 12 + 13 + 34 + 14
261 343 22 2?7 s 89 204 190
5-00 £ 9 224 2 4 210 £ 8 £ 9 13 11
260 298 23 33 8?7 8s 204 164
10.00 + 30 225 + 4 £ 2 218 £20 449 & 7
243 285 2?7 a9 83 74 1 126
50.00 + 18 £ 20 + S + 6 £ 6 + 13 F 3 ?% F 3]
. 259 292 22 29 78 78 91 :
100.00 48 x10 2 + 3 £ 3 %10 %15 t-ﬁ

3
265 262 1 11 46 62 20 34
250.00 +26 +12 + i1 43 +12 6 2 4 %S
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. R, A=F

T g AR T
:%ﬁ%m: " :a 1333 TA 1533 %ﬁw ¥§’ 1537 TA 1538 .A 1538
n f;' ';:l‘::: Test substence: Re 40-73927000
0-00 +% 4 21 w1t £ .9
- S.00 £ 40 WY 8 9 + %
10-00 s ' W LM L8 L5
50.00 £33 a4 .8 £ .9 ]
100.99 £ W . T &Y £ o3
250.00 « 2 .9 + 5 +2 W9 + 3 )
5:"3&:?' = 3’97 ﬁ’» 5’” g\’u a’m g’m 55’;.: ;s’lﬂ!-
fﬁ':,""?:ﬁ:: Test swbstances Re 40-7392/000
9-00 s £ % + % + % Rt £
5.00 iy IS +2 8 3 S 8
10.00 £5 SR £ % +% + 13 S8 B
30.60 N o I + 3 £36 +% 28 2R
100.00 £ S +% 48 % £8 0t
230.00 £8 A + % .1 £+ 03 S S i

Salaene.
‘I’AI.E:-".

110 utmtetg test (Ames standard assay).
1 deviations
andzﬁﬂ:d.ﬂ:tz see appendix, table AS and A7.

Expyriment Ne 09 0 !E’ 7 02, ‘:";’ :
Strain TAS? TA 87 TA 1535 TA 1533 TA 1338 TA 1538
ﬁ"f;" t;:n:'l.o Test substances Re 40-7592/000
9-00 S +4 .4 P
10000 N IS Y
250.00 N I TSNS .4
373.00 2% 8 £33 4% + 4 e 1
S00-00 NS s ! s 2 *%‘4::
75000 i 8
1000.00 KT
TS s SR s e -
o e _ o .-o08 i ' N
?fsﬁim: * ;i’w ig’n Aiss g’am :?xsio' R
nee Toletee  Test substencer Re 40-7392/000 ‘
0.08 SRR L2 3 3 + %3
100.00 R +% W8 +33 Y
230.0 OB 43 M W Yt LY
373.00 N ] £ 4 L8 + 13 ' =
500.00 2% L Y T L3
730.00 28,
1000.00 R
64 —
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C.5.b. Mutagenici'ty of tolcapone in combination with Sinemet in the Ames test
Research Report#:  B-163,287

Sponsor Volume: 51

Summary:

The combination of tolcapone and Sinemet was not mutagenic with or without metabolic
activation in a battery of Salmonella typhimurium strains that was appropriate for detecting different types
of mutations. Both the standard Ames test and the liquid preincubation modification was used. The
highest test concentrations (1000 and 500 pg/plate in the standard and preincubation test, respectively)
were appropriate based on evidence of cytotoxicity in most strains (TA 97 was resistant to toxicity);
however, a rather large gap existed between the "no effect” and toxic concentrations. Positive controls
produced the expected results.

Methods:
Drug concentrations: 5:4:1 ratio of tolcapone (Batch 40802440), L-DOPA, and carbidopa
standard assay: 31.6, 100, 316, 1000 pg/plate
Sinemet alone was tested at 500 pg/plate
preincubation assay: 15.8, 50, 158, 500 pg/plate

Sinemet alone was tested at 250 ug/plate

Note: The Summary Table 2 shown below indicates that the test concentrations of 250
and 500 pg/plate in the liquid preincubation assay contained Sinemet only, but the
Appendix Tables of raw data and the text suggest that only the 250 pg/plate concentration
contains Sinemet only.

Bacterial Tester Strains Positive Controls/vehicles:

Strain Sensitivity ' - | Positive Control | Conc./Vehicle

TA 1535 base-pair substitution sodium azide 1.0 pg/plate in DMSO
TA 97 frameshift mutation ICR 191 1.0 pg/plate in DMSO
TA 98 frameshift mutation 2-nitrofluorene 0.5 pg/plate in DMSO
TA 100 base-pair substitution sodium azide 1.0 pg/plate in DMSO
TA 102 oxidizing/crosslinking agents | MMC 0.4 ug/plate in water

2-aminoamthracene (4.0 pg/plate in DMSO) was also tested in all strains to verify S9 activity.
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Metabolizing System: The S9 fractions were prepared from phenobarbital/-naphthaflavone-

induced rats.

Results:

The combination of tolcapone and Sinemet did not increase mutation frequency above control
values under any of the test conditions. Cytotoxic effects of the combination were evident in most
strains as a reduction in the number of mutant colonies. The concentration at which cytotoxicity
occurred varied among strains; TA 97 was resistant to toxicity at the highest test concentrations.
Sinemet alone was not toxic at concentrations of 500 pug/plate in the standard assay and 250
ug/plate in the preincubation assay.

There was a relatively large gap between the two highest test doses of the combination in both
assays. However, test concentrations between these levels would probably not have been useful,

since tolcapone alone was shown to be cytotoxic in the previous study at concentrations between
250-500 pg/plate. '

Spontaneous reversion frequencies on control plates were within historical control. The positive
controls produced the expected increases in mutation frequency (data not shown).
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C.5.c. Mutagenicity of Tolcapone in E. coli WP2 uvrA - Extension of Ames test
Research Report #:  B-159,633
Sponsor Volume: 51

Summary:

Tolcapone was not mutagenic at concentrations up to 250 pg/plate with or without S9 activation
in this extension of the Ames test.

Methods:

Drug Concentrations: 5, 10, 50, 100, 250 pg/plate (Batch G PUL 606 090) in DMSO

Positive Controls: 4-Nitroquinolineoxide (1.0 pg/plate) in DMSO
2-Aminoanthracene (4.0 pg/plate) in DMSO

Tester Strain: E. coli WP2uvrA

Metabolizing System:

The S9 fractions were prepared from phenobarbital/-naphthaflavone-induced rats.

Assay Conditions:

Both the standard Ames assay and the liquid preincubation modification were used. -

Results:

Increases in mutant frequency and cytotoxicity were not evident under any of the test conditions.
Higher doses were not tested since toxicity was encountered ir the S. typhimurium strains at 250

ug/plate (in most cases).

Positive controls produced the expected results and background mutant frequencies were within
the historical control range.
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C.5.d. Gene Mutation Assay (V79/HGPRT) of Tolcapone
Research Report #:  B-154,907 N
Sponsor Volume: 51

Summary:

Tolcapone did not induce forward mutations of the HGPRT locus in the Chinese hamster V79 cell
line in the presence or absence of S9 activation.

The test dosage range used in this study was appropriate as cytotoxicity was achieved at relatively
low concentration (25 pg/ml in the absence of S9; 400 ng/ml in the presence of S9). Positive controls
produced the expected mutations.

Methods:
Drug Concentrations and Exposures:

Tolcapone (Batch G PUL 557 089) was dissolved in DMSO:

Dxperinents vithout metabolic sctivatiom 4.2 Experiments vith metabolic activation

Protocal No.: 22M90/0, 22190/3 Protocol No.: 22490/1, 229072
Yest Cheaical Substance Coacentration Test Cheateal Substance Concentration

ug/al ug/md
. 22n90/0 3 229011 n

Solvent coutzol: DKSO o 0 Solvent controls DMSO 0 0
2o 40-7582/001 1 Se Ro 40-7592/001 501+ s
Bo 40-7992/001 H] ”:. : R0 40-7592/001 100te 50¢
%o 40-7592/001 23¢ m. o 40-7592/001 200+ 20004
Ro 40-7592/001 S0rew 1501w © e 40-7392/001 3000 _ 3001+
Ro 40-7392/001 100w+ 2001w+ Ro 40-7392/001 4004w 4001w
Ro 40-7392/001 230%4 Ro 40-7592/001 3000
Referemce substance: NS 80 . L ’ . Referance substance: 2AAF 60 60
* Colour of mediwm changed slightly immediately upon dosing * Orsage colour of ssdiua immedistely upon dosing
*& Orange colour of medium ismediately wpon dosing 4 Call merphology changed at this dose level
?  Cell morphology changed at. this dose level AL} cells becane globular during trastsent

* All cealls becane globular duriag treatmeat. Dese not takea fer evaluation a treataent an 454 st .
becsuse criteria for minimal call counts mot fulfilled (Day 4) " Slodalar duriag longer

Stock solution:
$Stock selution: 22490713 231.1 ag 2o 40-7592/001 dissolved in 5.8 nl DMSO
22490/0s 51.5 =g Ro 40-7592/001 dissolved 13 2.1 al DMSO 22X90/21 250.2 mg Bo 40-7392/001 d1ssolved 1n 3.0 al DHSo

22M90/33108.1 ng Ro 40-7592/001 dissolved in 3.4 al DMSO

L. - Yolume: 8 al Baa 120-3
Volume: 20 al Sam F10-3 2 al O $-9 aix (5-9: Bacch 189/1 of September 8, 19589)
200 ul Solute resp. solvent ) 100 ul Solute resp. solvent
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Test System:

The basis of this study is the presence/absence of hypoxanthine-guanine phosphoribosyl
transferase in V79 cells. A mutation in the HGPRT locus results in cells which do not convert 6-
thioguanine (6-TG) into a toxic metabolite, and thus survive treatment with media containing 6-
TG. Mutants arise from base-pair substitutions, frameshifts, deletions, and chromosome

rearrangements.

V79 Chinese hamster cells (1x10) were cultured for 24-30 hrs prior to exposure to test substance
for 5 hr (with activation) or 16 hr (without activation). At 24 hr after cells were exposed to test
substance, cells were reseeded at densities of 10/flask or higher if significant cytotoxicity
occurred. Cells were subcultured every 2-3 days. Onday 7, cells were exposed to medium
containing 6-TG for mutant selection. An additional set dishes were used for determination of
plating efficiency. Incubations were continued with media changes for 6-7 days. Cultures were
fixed and stained and scored for mutant selection.

Cytotoxicity was assessed in separate experiments by measuring cell viability shortly after

exposure to test compound.
Metabolizing System: S9 fraction prepared from Arochlor-induced rat (500 mg/kg given five days
before tissue harvest)

Note: Difference from Ames assays using PB/B-Naphthaflavone induction

Statistics )

Simultaneous group comparisons were by the Kruskal-Wallis test (p < 0.05). If a significant result
was obtained, separate group comparisons versus control were by the Mann-Whitney U-test.

Results:

Cytotoxic effects (reduction in cell viability to ca. 20%) were evident with tolcapone
concentrations as low as 25 pg/ml in cultures without metabolic activation (Table 1a, 1b).
Tolcapone appeared to be less cytotoxic in the presence of S9 as cell viability was not markedly
reduced at concentrations less than 400 pig/ml (Table 2a, 2b).

Mutant frequency was not significantly different from background in tolcapone-treated cultures in
the absence of metabolic activation. In the presence of S9, mutation frequency was increased in
cultures exposed to 50 pug/ml tolcapone, but not at any other concentration (Table 2a). This
finding is considered spurious since it was not reproducible (Tabie 2b), and higher concentrations
with comparable effects on cell viability did not increase mutation frequency.

EMS, the positive control for the experiments without activation, did not strongly increase
mutation frequency in one of the two trials (Table 1b). The positive control for the experiments
with 89 produced a moderate increase in mutation frequency. -
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Historical control data was not provided for comparison of the background mutant frequencies in
the cells.

Table 71 1 Total numbers of HGPRT-mutant cells, mutant freeuency and viability
of Chinese hemster V79 celis after 8 1lé~hour exposure to
RO 40~7592/001 without metabalic activation

Dese Cell Visbility HOPRT~Hutant Cells
Dey 2 Day 7 Day 7
ug/al. Ho. HMean RV Ne. Mean ce Ne. Mea Sion. MF
o (a3 x | 5 x (3] R 1 3+ T
0. 261 186 8 0 o
270 . 176 g 1 1
24% 197 1 11
260 260.0 100 193  138.0 9¢ 1 2 2 0.8 8.9
1. 231 g 0 o
267 240 111
287 261 111
300 233.0 100 233 241.3 121 2 2 2 1.0 8.3
S. 2038 224 g 0 o
9 236 0 11
249 192 1 11 .
223 225.3 @87 223 218.3 109 1 2 2 0.8 7.6
25. 65 226 0 00
57 221 0 ¢ 0
54 198 ‘1o g 1
57 58.3 22 241 221.3 111 1 11 0.3 3.0
so. 54 163 ¢ ¢ o
51 167 01 1
56 174 111
50 52.3 20 187 172.83 8¢ 111 6.7 7.7
100. 83 . 209 0 0 0
9 | 208 ¢ 0 o
100 204 111
91.0 35 219 210.0 10S 1 1 2 0.6 5.6
Refarence Substance : EMS -
0. 261 186 B ]
270 176 0 11
249 19?7 1 11
260 260.0 100 193 188.0 96 1 2 2 0.3 8.9
30. 262 176 9 11 13
211 151 13 15 16
266 166 17 18 20 -
226 230.3 89 151 160.5 380 {20 21 22 16.3 202.5
Experiment Number : 22 N 90,0 X for P =< 0.08 XX for P =< 0.01
a: 200 cells were plated per digh Trend: (4) increasing 7 (-) decreasing

b: 10% cells were plated per digh
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Table 10 ; Total numbers of HGPRT-mutant cells, mutant frequency and viability
of Chinese hemster V79 cells after & lé~hour sxposure to
RO 40-75927001 without metabolic activation

Dose Ceall Viability HGPRT=-Mutant Cells
Day 2 Day 7 Dey 7
ug/al Ne. Mean RY No. Mean CE No. Mean Sign. MF per
(a) x (a) x (b) 10%cells
0. 170 190 0 0 ¢
178 196 9 0 ¢
189 194 0 00
205 185.5 100 260 2064.5 102 0 11 0.2 1.6
5. 172 162 9 ¢ 0
162 0 0 0
176 150 e 00 :
192 175.0 94 153 155.3 73 0 8 1 0.1 1.1
25. 30 152 ¢ 0 0
33 162 0O 0 0
39 180 e 0 0o .
5 33.3 18 169 158.3 79 ¢ 1 1 6.2 2.1
100. 39 139 0 0 0
27 131 e o 0
32 161 0 0o ¢
31 32.3 17 130 138.3 68 111 0.3 3.7
150. 29 163 0 00
26 156 0 0 0
30 181 0 0 ¢
31 29.0 16 168 167.0 34 9 0 o 8.0 <1l.0
200. 38 ' L 130 000
29 - 113 0 0 0
264 146 0 0 0
22 23.3 18 164 133.3 67 0 0 1 8.1 1.3
Refarence Substance : EMS
0. 170 190 c 0 O .
178 196 0 0 0
189 196 0 0 O
205 185.5 100 240 204.35 102 011 0.2 1.6
80. 138 134 1 11
166 182 1 11
149 1642 3 3 4
142 163.8 77 135 140.8 70 S 5 ¢ 2.7 37.9
Experiment Number : 22 M 90/3 % for P =< 0.0S ux for P =< 0.01
81 200 cells were plated per dish Trend: (4) increasing 7 (~) decrsasing

b: 10* cells were plated per dish
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Table 28 31 Total numbers of HGPRT-mutant cells, mutant frequency and viability
of Chinese hamster V79 cells after 8 S-hour expesure to
RO 40-7592/7001 and CM-S9~-MIX

Dose : Cell Viability HOPRT-Mutant Calls
Day 2 Day ? Dey 7
up’/ml. Ne. Mean RV No. Mesn CE Ne. Mean Sign. MF
o) x | Ca5 x Y] - Toceells
Q. 221 210 0 0 1
215 214 1 11
215 218 1 2 2
22%.3 100 223 216.3 108 2 2 2 1.3 11.6
50. 186 230 11 2
11727 235 2 2 3
182 207 3 ¢ 5
17¢ 173.8 79 264 229.0 118 S 5 7 3.3 xR(+) 29.1
100. 173 189 0 00O
164 186 111
180 208 1 2 2 .
177 173.8 77 206 196.3 98 2 3 3 1.3 . 13.6
200. 218 212 g 1.1
223 201 1 11
239 208 22 3
229 228.% 100 203 205.3 103 3 3 4 1.8 17.9
300. 191 171 0 1 1
171 170 11 2
202 166 2 2 2
181.0 80 173  170.0 85 3 3 6 2.0 23.5
400. 89 - 108 0 0 0
. 110 © ] 102 0 00
103 103 1 11
106 101.5 45 123 108.3 S84 1 1 2 0.6 10.8
Reference Substance : 2AAF -
0. 221 210 0 0 1
215 216 1 11
215 218 1 2 2
252 225.3 100 223 216.3 108 2 2 2 1.3 11.6
60. 159 171 § 5 S
181 184 5 6 6
185 185 7 7 8
186 157.3 70 186 181.0 91 8 913 6.9 76.4
Experiment Number : 022 M 90/1 X for P =< 0.0S - 'mt for P =< 0.01
at 200 cells ware plated per dish . Trend:s (¢) incressing 7/ (=) decreasing

b1 10% cells wers plated per dish
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